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PREFACE

These Standard Specifications for the Construction of Roads and
Bridges on Federa Highway Projects are issued primarily for con-
structing roads and bridges on Federal Highway projects under the
direct administration of the Federal Highway Administration. These
specificationsarecited as"FP-96" indi cating Standard Specifications
issued in 1996.

When designated in a contract, the FP-96 becomes part of the con-
tract and binding upon all parties to the contract. All construction
contracts of the Federal Highway Administration are also governed
by the following regulations.

» Federa Acquisition Regulation (FAR), Title 48, Code of
Federal Regulations, Chapter 1.

» Transportation Acquisition Regulation (TAR), Title 48, Code
of Federal Regulations, Chapter 12.

The FAR and TAR regulations are not included in the FP-96. How-
ever, some FAR and TAR clauses are supplemented in the FP-96.
A complete copy of the FAR is available from the Superintendent of
Documents, Congressional Sales Office, U.S. Government Printing
Office, Washington, DC 20402.

The International System of Units (Sl) is used in the FP-96 as re-
quired by Public Law 100-418 (1988 Omnibus Trade and Competi-
tiveness Act) and Executive Order 12770 (Metric Usage in Federal
Government Programs).



SI® (METRIC) TO ENGLISH CONVERSION FACTORS

(approximate)

When You Multiply To
Symb Know By Find Symb
ol ol
LENGTH
wum micrometers 3.9x10° inches in
mm millimeters 0.039 inches
in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi?
VOLUME
mL milliliters 0.034 fluid ounces floz
L liters 0.264 gallons gal
m?* cubic meters 35.71 cubic feet ft
m?* cubic meters 1.307 cubic yards yd?
MASS
g grams 0.035 ounces oz
kg kilograms 2.202 pounds b
Mg megagrams 1.103 short tons T
(or "t") (or "metric ton") (2000 Ib)
TEMPERATURE (exact)
°C Celcius 1.8C +32 Fahrenheit °F
temperature temperature
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? caldela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
J joule 0.7376 foot-poundforce ft-Ibf
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce Ibf/in?
per square inch

@ S is the symbol for the International System of Units.
Appropriate rounding should be made to comply with Section 4 of ASTM E 380.
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DIVISION 100
General Requirements







Section 101. ) TERMS, FORMAT, AND DEFINITIONS

101.01 Meaningof Terms.  These specifications are generally written in the
imperative mood. In sentences using the imperative mood, the subject, "the
Contractor”, isimplied. Alsoimpliedinthislanguageis"shall", "shall be",
or similar words and phrases. 1n material specifications, the subject may also
be the supplier, fabricator, or manufacturer supplying material, products, or
equipment for use on the project.

Wherever "directed”, "required”, "prescribed”, or other similar words are
used, the"direction”, "requirement", or "order" of the Contracting Officer is
intended.  Similarly, wherever "approved’, "acceptable”, "suitable",
"satisfactory”, or similar words are used, the words mean "approved by",
"acceptableto”, or "satisfactory to" the Contracting Officer.

The word "will" generally pertainsto decisions or actions of the Contracting
Officer.

101.02 Specifications Format. These specifications are divided into 10
Divisions.

Division 100 consists of general contract requirements for which no direct
payment ismade. Therequirementscontainedin Division 100 are applicable
to al contracts.

Division 150 consistsof project contract requirementsthat areapplicabletoall
contracts. Work under Division 150 is paid for directly when thereis a pay
item in the bid schedule. When there is no pay item in the bid schedule, no
direct payment is made.

Divisions 200 through 600 consist of construction contract requirements for
specific items of work. Work under these Divisions is paid for directly or
indirectly according to Subsection 109.05 and the Section ordering the work.

Division 700 containsthematerial requirementsfor Divisions 150 through 600.
No direct paymentismadein Division 700. Payment for material isincluded
as part of thework reguired in Divisions 150 through 600.

Thefirst three digits of the pay item number identify the Section under which
thework is performed.

101.03 Abbreviations. Whenever these abbreviations are used in the
specifications, they represent the following:

(@ Acronyms
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AA

AAN
AAR
AASHTO

ACI
ACPA
ADA
AGC
Al
AlA
AISC
AlS
ANSI
APWA
ARA
AREA
ARTBA

ASCE
ASLA
ASTM
ATSSA
AWPA
AWS
AWWA
CFR
CcoO
CRS
FAR
FHWA
FLH
FSS
FTMS
GHA

) Aluminum Association

) American Association of Nurserymen

) Association of American Railroads

) American Association of State Highway and
Transportation Officials

) AmericanConcretelnstitute

) American Concrete Pavement A ssociation

) Americanswith DisabilitiesAct

) Associated General Contractors of America

) Asphaltinstitute

) American Institute of Architects

) American Institute of Steel Construction

) Americanlronand Stedl Institute

) AmericanNational StandardsInstitute

) American Public Works Association

) American Railway Association

) AmericanRailway Engineering Association

) American Road and Transportation Builders
Association

) American Society of Civil Engineers

) American Society of Landscape Architects

) American Society for Testing and Materials

) American Traffic Safety Services Association

) American Wood Preservers Association

) American Welding Society

) American Water Works Association

) Code of Federal Regulations

) Contracting Officer and all representatives

) Concrete Reinforcing Stedl Institute

) Federal Acquisition Regulations (48 CFR Chapter 1)

) Federal Highway Administration

) Federa LandsHighways

) Federal Specificationsand Standards

) Federa Test Method Standard

) General ServicesAdministration



Section 101

ISSA ) International Slurry Surfacing Association
ITE ) Institute of Transportation Engineers
MIL ) Military Specifications
MUTCD ) Manua on Uniform Traffic Control Devices
(for Streets and Highways)
NEMA ) National Electrical Manufacturer's Association
NFPA ) National Forest Products Association
NIST ) National Institute of Standards and Technology
OHA ) Occupational Safety and Health Administration
PCA ) Portland Cement Association
PCI ) Prestressed Concrete Institute
PTI ) Post-Tensioning I nstitute
SAE ) Society of Automotive Engineers
Sk ) StandardForm
Sl ) International System of Units
SSPC ) Stedl StructuresPainting Council
TAR ) Transportation Acquisition Regulations
(48 CFR Chapter 12)
UL ) Underwriter'sLaboratory
us. ) United States of America
USsC ) United States Code
USGS ) United States Geologic Survey
USPS ) United States Postal Service
(b) Sl symbals.
A ) ampere electric current
cd ) candela [uminous intensity
°C ) degree Celsius temperature
d ) day time
g ) gram mass
h ) hour time
H ) Henry inductance
ha ) hectare area
Hz ) hertz(sh frequency
J ) joule (N-m) energy
K ) kelvin temperature
L ) liter volume
IX ) lux illuminance
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m ) meter length

m? ) sguare meter area

m?3 ) cubic meter volume

min ) minute time

N ) newton (kg-m/<) force

Pa ) pascal (N/m?) pressure

S ) second time

t ) metricton mass

\% ) volt (W/A) electric potential
W ) watt (Js) power

Q ) ohmV/A electric resistance
° ) degree plane angle

! ) minute plane angle

" ) second plane angle

(©) Sl prefix symbols.

) exa 10%®
) peta 10"
) tera 10%
) giga 10°
) mega

) kilo 10°
) centi 10°
) milli 10°
) micro

) nano 10°
) pico 10*

) femto 0%
) atto 1078

Q *F*TCSEZIOXZOEHTM

(d) S dope notation (vertical : horizontal). For slopes flatter than 1:1,
express the slope as the ratio of one unit vertical to a number of units
horizontal. For slopes steeper than 1:1, express the slope as the ratio of a
number of unitsvertical to one unit horizontal.
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101.04 Définitions. FAR Clause 52.202-1, Definitions, is supplemented
asfollows:

Award ) The written acceptance of abid by the CO.

Backfill )Material used to replace or the act of replacing materia re-
moved during construction. Material placed or theact of placingmaterial adja-
cent to structures.

Base ) The layer or layers of material placed on a subbase or subgrade to
support a surface course.

Bid ) A written offer by a bidder to perform work at a quoted price.

Bid Bond ) The security executed by the bidder and surety or sureties
furnished to the Government to guarantee execution of the contract.

Bidder )Any individual or legal entity submitting abid.

Bid Forms ) The Government formsrequired for preparing and submitting a
bid.

BidGuarantee )A form of security assuring that the bidder will not withdraw
a bid within the period specified for acceptance and will execute a written
contract and furnish required bonds.

Bid Schedule )Theprepared scheduleincluded withthebidforms, containing
the estimated quantities of pay items for which unit bid prices areinvited.

Bridge )A structure morethan 6.1 meterslong, including supports, spanning
and providing passage over adepression, waterway, railroad, highway, or other
obstruction.

Commercial Certification ) See Subsection 106.03.

CondructionLimits ) Thelimits on each side of the project which establish
theareadisturbed by construction operationsand beyondwhichno disturbance
ispermitted. Typically the construction limits are the same as the clearing
limits, except when additional clearing is required under Section 202.

Contract ) Thewritten agreement between the Government and the Contractor
setting forth the obligations of the partiesfor the performance of and payment
for the prescribed work.
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ContractingOfficer (CO) )Anofficial of the Government with the authority
to enter into, administer, and/or terminate contracts and make related
determinations and findings. Theterm includes certain authorized represen-
tatives of the CO acting within the limits of their authority as delegated by the
Co.

Contract Modification ) Any written change in the terms of the contract.
Contract modifications are of the following forms:

(& Adminigrativechange. A unilateral contract change, in writing, that
does not affect the substantive rights of the parties (e.g., a change in the
paying office or the appropriation data).

(b) Change order. A written order, signed by the CO, directing the
Contractor to makeachangethat FAR Clause 52.243-4 - Changesauthorizes
the CO to order without the Contractor's consent.

(c) Supplemental agreement. A contract modification that isaccomplished
by the mutual action of the parties.

Contractor ) Theindividual or legal entity contracting with the Government
for performance of prescribed work.

Contract Time ) The specified time alowed for completion of all contract
work.

CrossSection ) A vertical section of theground or structure at right anglesto
the centerline or baseline of the roadway or other work.

Culvert ) Any structure, not classified as a bridge, that provides an opening
under the roadway.

Day ) Each and every day shown on the calendar, beginning and ending at
midnight.
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Dendty )Massper unit volumeof material. Specific gravity multiplied by the
unit mass of water.

Drawings ) Design sheets or fabrication, erection, or construction details
submitted to the Government by the Contractor according to FAR Clause
52.236-21, Specifications and Drawingsfor Construction.

Falsawork )Any temporary construction work used to support the permanent
structure until it becomes self-supporting. Falsework includes steel or timber
beams, girders, columns, piles, foundations, and any proprietary equipment
including modular shoring frames, post shores, and adjustable horizontal
shoring.

Forms ) Temporary structuresor moldsused to retain plastic or fluid concrete
inits designated shape until it hardens. Forms shall have enough strength to
resist the fluid pressure exerted by plastic concrete and all additional fluid
pressure effects generated by vibration.

Government ) The Government of the United States of America.

Highway, Street, or Road ) A general term denoting a public way for
purposesof vehicular travel, including the entireareawithin theright-of-way.

Layer ) See"lift."

Lift )When placing and compacting soils and aggregates, aliftisany single,
continuouslayer of material whichreceives, duringasinglework operation, the
same compactive effort throughout. When installing culvert pipelessthan or
equal to 1200 millimeters in diameter, the backfill material placed on both
sides of the pipe is considered to be contained in the same lift when the
material is placed to the same elevation on both sides of the culvert, the
compactive effort applied to one side of the culvert isthe same as that applied
to the other, and the compactive effort is applied to both sides of the pipeina
continuousoperation.

Material )Any substancesspecified or necessary to satisfactorily completethe
contract work.
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Measurement ) The process of identifying the dimensions, quantity, or
capacity of anitem. See Section 109 for measurement methods, terms, and
definitions.

Natice to Proceed ) Written notice to the Contractor to begin the contract
work.

Pavement Sructure ) The combination of subbase, base, and surface courses
placed on a subgrade to support and distribute the traffic load to the roadbed.

Pay Item ) A specific item of work for which aunit and priceis provided in
the contract.

Payment Bond ) The security executed by the Contractor and surety or
suretiesfurnished to the Government to assure payments as required by law to
all persons supplying labor or material according to the contract.

Performance Bond ) The security executed by the Contractor and surety or
sureties and furnished to the Government to guarantee completion of the
contract work.

Plans ) Thecontract plansfurnished by the Government showing thelocation,
type, dimensions, and details of the work.

Production Certification ) See Subsection 106.03.

ProfileGrade )Thetrace of avertical planeintersecting aparticular surface
of the proposed road construction located as shown on the plans, usually along
thelongitudinal centerlineof theroadbed. Profilegrademeanseither elevation
or gradient of the trace according to the context.

Project ) The specific section of the highway or other property on which
construction isto be performed under the contract.

Right-of-Way ) Real property used for transportation purposes.

Roadbed ) The graded portion of ahighway prepared as afoundation for the
pavement structure and shoulders.

10
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Roadsde )All areawithin the right-of-way excluding the traveled way and
shoulders.

Roadway ) In general, the portion of a highway, including shoulders, for
vehicular use. A divided highway hastwo or moreroadways. In construction
specifications, the portion of ahighway within the construction limits.
RoadwayPrism )Thevolumedefined by theareabetweentheoriginal terrain
cross-section and the final design cross-section multiplied by the horizontal
distance along the centerline of the roadway.

Roller Pass ) Onetrip of aroller in one direction over any one spot.
Shoring ) Thistermisused interchangeably with falsework.

Shoulder ) The portion of the roadway contiguous to the traveled way for
accommaodation of stopped vehicles, for emergency use, andfor lateral support
of the pavement structure.

Sieve) See AASHTO M 92.

Sdlidtation ) The complete assembly of related documents (whether attached
or incorporated by reference) furnished to prospective bidders.

Soecial Contract Requirements  )Additionsandrevisionstothestandard and
supplemental specifications applicableto anindividual project.

Specifications ) Thewritten requirementsfor performing work.

Standard Forms ) Numbered forms issued by the General Services Ad-
ministration for use as contract documents.

Standard Plans ) Detailed plans approved for repetitive use and included as
part of the plans.

Standard Specifications ) The Standard Specifications for Construction of

Roads and Bridges on Federal Highway Projects approved for general appli-
cation and repetitive use.

11
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Sation )(1) A measureof distanceused for highwaysandrailroads. A station
isequal to one kilometer. (2) A preciselocation along asurvey line.

Structures ) Bridges, culverts, catch basins, drop inlets, retaining walls,
cribbing, manholes, endwalls, buildings, sewers, service pipes, underdrains,
foundation drains, and other features that may be encountered in the work.

Subbase ) The layer or layers of material placed on a subgrade to support a
base.

Subcontract ) The written agreement between the Contractor and an indi-
vidual or legal entity prescribing the performance of a specific portion of the
work.

Subcontractor ) An individua or lega entity with whom the Contractor
sublets part of thework. Thisincludesall subcontractorsin any tier.

Subgrade ) Thetop surface of aroadbed upon which the pavement structure,
shoulders, and curbs are constructed.

Subgantial Completion ) Thepoint at which the project iscomplete such that
it can be safely and effectively used by the public without further delays,
disruption, or other impediments. For conventional bridgeand highway work,
the point at which al bridge deck, parapet, pavement structure, shoulder,
drainage, sidewalk, permanent signing and markings, traffic barrier, safety
appurtenance, utility, and lighting work iscomplete.

Subgructure )All of the bridge below the bearings of simple and continuous
spans, skewbacks of arches, and tops of footings of rigid frames including
backwalls, wingwalls, and wing protection railings.

SuitableMaterial ) Rock or earth material that will provide stable founda-
tions, embankments, or roadbeds, and is reasonably free of organic matter,
roots, muck, sod, or other detrimental material.

Superintendent ) The Contractor's authorized representative in responsible
charge of thework.

Super structur e ) The entire bridge except the substructure.

12
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Supplemental  Specifications ) Additions and revisions to the standard
specifications.

Surety ) Anindividual or corporation legally liable for the debt, default, or
failure of a Contractor to satisfy a contract obligation.

SurfaceCourse ) Thetop layer or layers of a pavement structure designed to
accommodate the traffic load and resist skidding, traffic abrasion, and
weathering.

Target Value(TV) ) A number established as acenter for operating agiven
process. Once established, adjustments should be made in the process as
necessary to maintain a central tendency about the target value. Test results
obtained from a well controlled process should cluster closely around the
established target value and the mean of the test results should be equal to or
nearly equal to the established target value.

TravdedWay ) The portion of the roadway designated for the movement of
vehicles, exclusive of shoulders.

UnauitableMaterial )Material that isearth, gravel, or sand not adequate (i.e.
stability, drainage, etc.) to use in the construction of stable foundations,
embankments, or roadbeds.

Work )Thefurnishing of all labor, material, equi pment, and other incidental s
necessary to successfully complete the project according to the contract.

13



Section 102. ) BID, AWARD, AND
EXECUTION OF CONTRACT

102.01 Acquidtion Regulations. Bid, award, and execution of the contract
are governed by the FAR and TAR.

102.02 Preparationof Bids.  FAR Clause 52.214-18 - Preparation of Bids
) Construction is supplemented as follows.

Execute and submit al required standard forms, bid schedules, and solicita-
tion provisions contained in the solicitation as part of the bid.

Complete SF 1442, Solicitation, Offer,and Award , and sign asfollows:

(a) Individuals. Sign your individual signature. For individuals doing
business as a firm, follow the individua signature with the individua's
typed, stamped, or printed name and the words, "anindividual doingbusi-
nessas (name of firm) "

(b)Partnerships.  Submit alist of all partners having authority to bind the
partnership. One of the listed partners must sign on behalf of the partner-
ship.

(©)Corporations.  Signin the corporate name, followed by the word "by"
and the signature and title of the person authorized to sign. Submit evi-
dence from the corporation that the person signing has authority to bind the
corporation.

(d) Joint ventures.  All participants in the joint venture shall sign in the
manner prescribedin (a) through (c) above. Corporationsshall also submit
a certificate stating that the corporation is authorized to participate in the
joint venture.

One party may sign on behaf of a joint venture if documentation is in-
cluded and signed by all members of the joint venture, authorizing the
party with authority to sign for the joint venture.

(e) Agents.  When an agent signs, other than as stated in (a) through (d)

above, furnish satisfactory evidence that the agent has authority to bind the
bidder.

14
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Insert a unit bid price, in figures, for each pay item for which a quantity
appears in the bid schedule. Multiply the unit bid price by the quantity for
each pay item and show the amount bid. Should any mathematical check
made by the Government show a mistake in the amount bid, the corrected
unit price extension shall govern.

When thewords "lumpsum’  appear asaunit bid price, insert an amount bid
for each lump sum pay item.

When theword "contingentsum'  or a fixed rate appears as a unit bid price,
include the Government inserted amount bid for the item in the total bid
amount.

Total al of theamountsbid for each pay item and show thetotal bid amount.

The quantities shown in the bid schedul e are approximate, unless designated
asacontract quantity, and are used for the comparison of bids. Payment will
be made for the actua quantities of work performed and accepted or material
furnished according to the contract. The scheduled quantities may be
increased, decreased, or deleted. Bid schedule quantities are considered the
original contract quantities.

102.03 Bid Guarantee.  FAR Clause 52.228-1 - Bid Guaranteeis supple-
mented as follows:

(@) General. Submit a bid guarantee of not less than 20 percent of the
amount of the bid with any bid in excess of $25,000. Submit the bid guar-
antee on SF 24, BidBond . If the bid guarantee is other than a corporate or
individual surety, sign the SF 24 asthe principal and make a statement on
the form pledging the security. Make checks or money orders payable to
the agency issuing the solicitation.

(b) Power of attorney. A corporate surety shall submit a current power
of attorney for the signing agent or attorney-in-fact with each SF 24.

(c) Evidence of guaranteeassistance. A surety that has a guarantee of
assistance from the Small Business Administration shall submit a copy of
its "Surety Bond Guarantee Agreement”  with each SF 24. In addition,
submit a power of attorney for the surety representative identified in the
agreement.

15
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102.04 Individual Surety.  FAR Clause 52.228-11 - Pledges of Assetsis
supplemented as follows.

Complete and date the SF 28, Affidavit of Individual Surety , after the solic-
itation date. Theindividual surety shall personadly sign the SF 28. Execu-
tion by power of attorney is not acceptable. Bidders cannot serve as their
own surety. Assets named shall be committed to the project with a bank
designated to serve as trustee.

After reviewing the SF 28, the surety may be requested to provide further
documentation with respect to any of itsassets, debts, or encumbrances. The
information may be required to be furnished under oath. Failure of the sure-
ty to respond with the requested documentation within 7 days of receipt of
the request is cause for rgjection of the surety.

Any materia misstatement by the surety, overstatement of assets (either as
to ownership or value) or understatement of liabilities is cause for rejection
of the surety. Substitution of individual suretiesto support abid bond after
the bid opening will not be permitted.

102.05 PublicOpening of Bids.  Bids will be publicly opened at the time
specified in the SF 1442. Their contents will be made public information.
The Government reservestheright to reject bids as set forth in the FAR, Part
14.

102.06 Performanceand Payment Bonds. Furnish a performance bond
in the pena amount of 100 percent of the original contract price and a pay-
ment bond as follows:

(a) In the penal amount of 50 percent of the original contract price if the
contract price is not more the $1 million.

(b) In the penal amount of 40 percent of the origina contract price if the
contract is more than $1 million but not more than $5 million.

(€) In the amount of $2.5 million if the contract price is more than $5
million.

Use SF 25, PerformanceBond , and SF 25A, Payment Bond , for submitting
the bonds.

16
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The requirements contained in Subsections 102.03 and 102.04 relating to

power of attorney, evidence of guarantee assistance, and individual sureties
also apply to performance and payment bonds.

17



Section 103. ) SCOPE OF WORK

103.01 Intent of Contract.  The intent of the contract is to provide for the
construction and completion of the work described. The precise details of
performing the work are not stipulated except as considered essential for the
successful completion of the work. Furnish all labor, material, equipment,
tools, transportation, and supplies necessary to complete the work according
to the contract.

103.02 Disputes FAR Clause 52.233-1 - Disputes is supplemented as
follows.

When requesting aCO'sdecision on an interpretation of contract termsfor the
recovery of increased costs, quantify the amount and, if required by FAR
Clause 52.233-1, certify the amount. Include an explanation of the
interpretation of contract terms, the contract clause under which theclaimis
made, all supporting documentation, and adequate cost data to support the
amount claimed.

103.03 ValueEngineering. FAR Clause 52.248-3 - Value Engineering )
Construction is supplemented asfollows.

Value engineering proposalsthat delete work without arelated enhancement
to the project will not be considered.

103.04 Contractor Records.  Upon request, provide records related to the
contract to the Government for up to 3 yearsafter final payment and for longer
periods as provided by law.

Include aprovision in al subcontracts at al tiers giving the Government the
same rights as provided above with respect to the subcontractor's records.

103.05 Partnering. To facilitate this contract, the Government offers to
participateinaformal partnershipwiththeContractor. Thispartnershipdraws
on the strengths of each organization to identify and achievereciprocal goals.
Partnering strives to resolve problems in a timely, professional, and non-a-
dversarial manner. If problemsresult in disputes, partnering encourages, but
doesnot require, alternativedisputeresol utioninstead of theformal claim pro-
cess. Theobjectiveis effective and efficient contract performance to achieve
aquality project within budget and on schedule.

Acceptance of this partnering offer by the Contractor is optional and the

18
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partnershipisbilateral.

If the partnering offer isaccepted, mutually agree with the Government onthe
level of organizational involvement and theneed for aprofessional tofacilitate
the partnering process. Engage the facilitator and other resources for key
Contractor and Government representatives to attend a partnership devel op-
ment and team-building workshop usually between the time of award and the
noticeto proceed. Hold additional progress meetingsupon mutual agreement.

Thedirect cost of partnering facilities, professional facilitation, copying fees,
and other miscellaneous costs directly related to partnering meetings will be
shared by the Contractor and Government. Secure and pay for facilities,
professional fees, and miscellaneous requirements. Provide invoices to the
Government. TheGovernment will reimbursethe Contractor for 50 percent of
the agreed costsincurred for the partnering process. The Government'sshare
will not exceed $20,000.

Each party is responsible for making and paying for its own travel, lodging,

and meal arrangements. Thetimeallowed for completion of the project isnot
affected by partnering.
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Section 104. ) CONTROL OF WORK

104.01 Authority of the Contracting Officer (CO). The CO will delegate
authority to representatives to decide on acceptability of work, progress of
work, suspension of work, interpretation of the contract, and acceptable
fulfillment of the contract. Theterm "CO" includesall authorized represen-
tatives of the CO, including inspectors, acting within the limits of their au-
thority as delegated by the CO.

104.02 Authority of Government I nspectors. Inspectors are authorized to
inspect al work including the preparation, fabrication, or manufacture of
material for the project. The inspector is not authorized to alter or waive
contract requirements, issueinstruction contrary to the contract, act asforeman
for the Contractor, or direct the Contractor's operations. The inspector has
authority to reject work until the issue can be referred to and decided by the
Co.

104.03 Specificationsand Drawings.  FAR Clause 52.236-21 - Specifica
tionsand Drawings for Construction is supplemented asfollows:

(a) General. Prepare drawings as necessary to adequately construct the
work. Thisincludes, butisnot limitedto, traffic control drawings, fal sework
drawings, stress sheets, anchor bolt layouts, erection drawings, and
equipmentlists.

Limit drawings to a maximum size of 610 by 920 millimeters. Include on
each drawing and calculation sheet, the project number, name, and other
identification as shownin the contract.

Furnish 5 setsof drawingsand supporting cal cul ationsfor acceptancebefore
performing work covered by the drawings. If drawings are returned for
revision, correct and resubmit for acceptance. Allow 40 daysper submission
for railroad structuresand 30 days per submission for all other structures. 1f
drawings must be resubmitted, the time for acceptance starts over. Obtain
prior written approval for changesor deviationsfromtheaccepted drawings.
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(b) Specific requirements for concrete and miscellaneous structures.
Furnish drawings for cribs, cofferdams, falsework, erection, temporary
support systems, formwork, detour structures, and other temporary work and
methods of construction proposed. Furnish drawings bearing the seal and
signature of a professional engineer proficient in the pertinent design field.

104.04 Coordination of Contract Documents. The FAR, TAR, specid
contract requirements, plans, supplemental specifications, and standard
specifications are contract documents. A requirement in one document is
binding as though occurring in al the contract documents. The contract
documents are intended to be complementary and to describe and provide for
acompletecontract. In caseof discrepancy, cal culated and shown dimensions
govern over scaed dimensions. The contract documents govern in the
following order:

(a) Federal Acquisition Regulations

(b) Transportation Acquisition Regulations
(c) Special contract requirements

(d) Plans

(e) Supplemental specifications

(f) Standard specifications

104.05 Load Redrictions.  FAR Clause 52.236-10 - Operations and Storage
Areas, paragraph (c), is supplemented asfollows.

Comply with all legal load restrictions when hauling material and equipment
on public roadsto and from the project. A special permit does not relievethe
Contractor of liability for damage resulting from the moving of material or
equipment.

Unless otherwise permitted, do not operate equipment or vehiclesthat exceed
thelegal load limitsover new or existing structureswithin the project. Repair
or replacein an acceptable manner all damagesto project work resulting from
the use of such equipment or vehicles at no cost to the Government.

On the portions of the project used to accommodate public travel, operate

construction equipment and vehiclesin amanner that does not conflict with
traffic flow and minimizes delaysto the traveling public.
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Section 105. ) CONTROL OF MATERIAL

105.01 Source of Supply and Quality Requirements. FAR Clause 52-
.236-5 - Material and Workmanship is supplemented asfollows.

Select sourcesand provide acceptable material. Notify the CO of all proposed
sources before delivery to the project to expedite materia inspection and
testing. Do not incorporate material requiring submittal into the work until
approved.

Material may be approved at the source of supply before delivery to the
project. Approval does not constitute acceptance. If an approved source does
not continueto supply acceptablematerial duringthelifeof the project, further
use of that source may be denied.

105.02 Local Material Sources.  Sourcesof rock, sand, gravel, earth, or other
natural material located by the Government in the vicinity of the project may
be identified in the contract. These identified sources may be listed as
provided for the project or only listed asinformation to aid the Contractor in
locating asource. Thedecisionto useanidentified sourceissolely that of the
Contractor.

(a) Government-provided sources. The Government will acquire the
permitsandrightstoremovematerial from provided sourcesidentifiedinthe
contract and to use such property for aplant siteand stockpiles. Test reports
and available historical performance data verifying the presence of
acceptable material are available upon request.

Do not perform work within a Government-provided source until aplan of
operation for the development of the source is accepted. Perform al work
necessary to produce acceptable material including site development,
preparation, erosion control, and restoration.

Thequality of material in provided sourcesisacceptablein general, but may
contain layers or pockets of unacceptable material. It is not feasible to
ascertain from samples the quality of material for an entire deposit and
variations may be expected. Determine the quantity and type of equipment
and work necessary to select and produce acceptable material.
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(b) Government-ligedsources  TheGovernment may list possiblematerial
sources. The Government makes no representation as to the quality or
quantity of material, or rightsto the avail ability of material from these sour-
ces. Thesesourcesareconsidered to be Contractor-located sourcesunder (c)
below.

(c) Contractor-located sources. The Contractor is responsible for these
sources, including established commercial sources. Use sourcesthat fulfill
the contract quantity and quality requirements. Determinethe quantity and
types of equipment and work necessary to select and produce acceptable
material. Secureall permitsand clearancesfor useof the sourceand provide
copies of the documents.

Provide laboratory test reports and available historical performance data
indicating that acceptable material isavailablefrom the source. Do not use
material from a source that is unacceptable to the Government. Dispose of
unacceptable material and locate another source at no cost to the Gov-
ernment.

105.03 Material Source Management. Notify the CO 14 days before
starting pit operations. Develop and operatewithinamaterial sourceaccording
to the accepted plan of operation or written agreement for developing the
source.

Comply with the following applicable requirements:

(a) Before developing a material source, measure the sediment content of
bodies of water adjacent to thework areathat will receive drainagefrom the
work area. Control all erosion so the sediment levelsin the bodies of water
within the drainage area of the work area do not increase.

(b)Strip and stockpiletheoverburden. After operationsarecomplete, move
all waste back into the source. Neatly trim and flatten the side slopesto the
extent practicable. Spread the stockpiled overburden uniformly over the
sidesand bottom of themined area. Establish avegetative cover to blendthe
siteinto the surrounding area.
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105.04 Storing and Handling Material. Store and handle material to
preserveitsquality and fitnessfor thework. Stored material approved before
storage may again beinspected beforeuseinthework. Locate stored material
to facilitate prompt inspection.

Useonly approved portionsof theright-of-way for storing material and placing
plantsand equipment. Provideall additional spaceneeded. Do not useprivate
property for storagewithout written permission of theowner or lessee. Furnish
copies of all agreements. Restore all Government-provided storage sites to
their original condition.

The Contractor is responsible for the security of all stored material.

105.05 Useof Material FoundintheWork. Material, such asstone, gravel,
or sand, found in the excavation may be used for another pay item when
acceptable. When thereis an applicable excavation item in the bid schedule,
such material will be paid both as excavation and as the other pay item for
which it is used. Replace material so used and needed for embankment
or backfill with acceptable material a no cost to the Government.
Excavate or removematerial only fromwithinthe grading limits, asindicated
by the slope and grade lines.

Theright to use and process materia found in the work does not include the
useand processing of material for nongovernment contract work except for the
disposal of waste material. If the Contractor produces or processes material
from Government landsin excessof thequantitiesrequiredfor thecontract, the
Government may:

(a) Take possession of the excess material and direct its use, paying the
Contractor only for the cost of production, or

(b) Require removal of the material and restoration of the land to a
satisfactory condition at no cost to the Government.
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Section 106.) ACCEPTANCE OF WORK

106.01 Conformity with Contract Requirements. FAR Clause 52.246-12 -
Inspection of Construction is supplemented as follows.

References to standard test methods of AASHTO, ASTM, GSA, and other
recognized standards authorities refer to the methods in effect on the date of
solicitation for bids.

Performwork according to the contract requirements. Performall work tothe
lines, grades, cross-sections, dimensions, and processes or materia
reguirements shown on the plans or specified in the contract.

Plan dimensions and contract specification values are the valuesto be strived
for and complied with as the design values from which any deviations are
allowed. Perform work and provide material that isuniform in character and
reasonably closetotheprescribed valueor withinthespecifiedtolerancerange.
The purpose of a tolerance range is to accommodate occasional minor
variationsfrom the median zone that are unavoidable for practical reasons.

The Government may inspect, sample, or test all work at any time beforefinal
acceptance of the project. When the Government tests work, copies of test
reportsarefurnishedto the Contractor uponrequest. Government testsmay or
may not be performed at the work site. If Contractor testing is verified by
Government testing, the Contractor's results may be used by the Government
toevaluatework for acceptance. Do not rely ontheavailability of Government
test results for process control.

Acceptablework conformingtothecontract will bepaid for at the contract unit
bid price. Four methods of determining conformity and accepting work are
described in Subsections 106.02 to 106.05 inclusive. The primary method of
acceptance is specified in each Section of work. However, work may be
rejected at any timeit isfound by any of the methods not to comply with the
contract.

Remove and replace work that does not conform to the contract, or to pre-

vailing industry standards where no specific contract requirements are noted
at no cost to the Government.
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As an alternative to removal and replacement, the Contractor may submit a
written request to:

(a) Have the work accepted at areduced price, or
(b) Begiven permission to perform corrective measures to bring the work
into conformity.

The request shall contain supporting rationale and documentation. Include
referencesor datajustifying the proposal based on an evaluation of test results,
effect on service life, value of material or work, quality, and other tangible
engineering basis. The CO will determine disposition of the nonconforming
work.

When standard manufactured items are specified (such asfence, wire, plates,
rolled shapes, pipe conduits, etc., that are identified by gauge, unit mass,
section dimensions, etc.), the identification will be considered to be nominal
masses or dimensions. Unless specific contract tolerances are noted, estab-
lished manufacturing tolerances will be accepted.

106.02 Visual Ingpection.  Acceptance is based on visua inspection of the
work for compliance with the contract and prevailing industry standards.

106.03 Certification. For material manufactured off-site, useamanufacturer
with an 1SO 9000 certification or an effective testing and inspection system.
Require the manufacturer to clearly mark the material or packaging with a
unique product identification or specification standard towhichitisproduced.

Material accepted by certification may be sampled and tested at any time. If
found not in conformancewith the contract, the material will berejected whe-
ther in place or not.
One of the following certifications may be required:
(@ Productioncertification.  Material requiring aproduction certification
is identified in the Acceptance Subsection of each Section. Require the
manufacturer to furnish a production certification for each shipment of
material. Includethe following with each production certification:
(1) Date and place of manufacture

(2) Test results on material from the same lot and documentation of the
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inspection and testing system

(3)Lot number or other meansof cross-referencing to the manufacturer's
inspection and testing system

(HManufacturer's statement that the material complies with all con-
tract requirements

(5) Manufacturer's signature or other means of demonstrating accounta-
bility for the certification

(b) Commercial certification.  When a certification is required, but not a
production certification, furnish onecommercial certificationfor all similar
material from the same manufacturer.

A commercial certificationisamanufacturer'sor Contractor'srepresentation
that thematerial complieswithall contract requirements. Therepresentation
may be labels, catalog data, stamped specification standards, or supplier's
certifications indicating the material is produced to a commercial
standard or specification.

106.04 Measuredor Tested Conformance.  Provideall necessary production
and processing of thework and control performance of thework so that all of
thework complieswith the contract requirements.

Results from inspection or testing shall have values within the specified
tolerances or specification limits. When no tolerance values areidentified in
the contract, the work will be accepted based on customary manufactur-
ing and construction tolerances.

106.05 Statigtical Evaluation of Work and Deter mination of Pay Factor
(Value of Work). Statistical evaluation of work is a method of analyzing
inspection or test results to determine conformity with the contract re-
quirements. Thework will be accepted asfollows:

(@) General. For work evaluated based on statistical evaluation, both the
Government and Contractor assume somerisk.
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The Government's risk is the probability that work of a rejectable quality
level isaccepted. TheContractor'srisk istheprobability that work produced
at an acceptable quality level (AQL) is rejected or accepted at a reduced
contract price.

Acceptable quality level is the highest percentage of work outside the
specification limitsthat is considered acceptable for payment at contract
price. Thereare 2 categories. Category | isbased on an AQL of 5 percent.
Category Il isbased on an AQL of 10 percent. In both cases, the Contrac-
tor'srisk is5 percent.

As an incentive to produce uniform quality work and to offset the Con-
tractor'srisk, afinal payment greater than the contract price may beobtained
under certain conditions.

The quality characteristicsto be evaluated, lot size, sampling frequency,
sampling location, test methods, specification limits, and category are as
follows:

(D Quadlitycharacterigics  The quality characteristics to be evaluated
are listed in the Acceptance Subsection of each Section.

(2 Lotdze. A lotisadiscrete quantity of work to which the statistical
evaluation procedure is applied. A lot normally represents the total
quantity of work produced. Morethan onelot may occur if changesinthe
target values, material sources, or job-mix formula are requested in
writing and approved or adjustments are required as provided under (b).

(3) Sampling frequency. The frequency of sampling is listed in the
Acceptance Subsection of each Section. The frequency rate shown
normally results in a minimum of 5 samples, which is the minimum
number required to perform a statistical evaluation. The maximum
obtainable pay factor with 5 samplesis 1.01. A minimum of 8 samples
arerequired to obtain a 1.05 pay factor.
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If the sampling frequencies and quantity of work would otherwise result
in fewer than 8 samples, a written request is required to increase the
sampling frequency to providefor aminimum of 8 samples. Providethe
request to increase the sampling frequency at least 48 hours before
beginning production. Anincreaseinthesampling frequency may result
in areduced pay factor.

(4) Samplinglocation.  Thepoint of samplingislistedinthe Acceptance
Subsection of each Section. The exact location of sampling will be
specified by the CO based on random numbers.

(5 Tetmethods. The test methods used to test the sample arelisted in
the Acceptance Subsection of each Section.

(6) Specification limits.  The specification limits for the quality char-
acteristics are listed in the contract provisionsfor the work in question.

(7)Category. Thecategory for the quality characteristicsto be analyzed
are listed in the Acceptance Subsection of each Section.

(b) Acceptance.  The work in the lot will be paid for at afinal pay factor
when all inspection or test results are completed and eval uated.

Before determining the final pay factor, the work may be incorporated into
the project provided the current pay factor does not fall below 0.90. If alot
isconcluded with fewer than 5 samples, thematerial will be evaluated under
Subsection 106.04.

If the current pay factor of a lot falls below 0.90, terminate production.
Production may resume after the Contractor takes effective and acceptable
actionsto improvethe quality of the production. If it isdetermined that the
resumption of production involves a significant change to the production
process, the current lot will be terminated and anew ot begun.

A lot containing an unsatisfactory percentage of nonspecification material
(lessthan 1.00 pay factor) is accepted provided the lowest single pay factor
has not fallen into the reject portion of Table 106-2.

A lot containing an unsatisfactory percentage of nonspecification material

withthelowest singlepay factor fallingintothereject portion of Table106-2
isrejected. Remove all rejected material from the work.

29



Section 106

When approved, it is permissible to voluntarily remove defective material
and replace it with new material to avoid or minimize a pay factor of less
than 1.00. New material will be sampled, tested, and evaluated according to
this Subsection.

Any quantity of material that is determined to be defective may be rejected
based on visual inspection or test results. Do not incorporate rejected
material in the work. The results of tests run on rejected material will be
excluded from the lot.

(c) Statidtical evaluation.  The Variability-Unknown/Standard Deviation
Method will be used to determine the estimated percentage of thelot that is
outside specification limits.

Thenumber of significant figuresused in the cal culationswill be according
to AASHTO R 11, absolute method.

The estimated percentage of work that is outside of the specification limits
for each quality characteristic will be determined asfollows:

(1) Calculatethe arithmetic mean ( X) of the test values: X = x

n
Where: Y = summation of

X = individual test value
n = total number of test values

(2) Calculatethe standard deviation (s):

.. \' NE(3) - (52
n(n-1)

Where: Y(x?) = summation of the squares of individual
test values

(XX)? = summation of theindividual test
values squared
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(3) Calculatethe upper quality index (Q.): Q| - us. - X
S

Where: USL = upper specification limit

Note: The USL isequal to the contract specification limit or the target
value plusthe allowable deviation.

(4) Calculatethe lower quality index (Q): @, = X - LS
S
Where: LS = lower specification limit

Note: The LS is equal to the contract specification limit or the target
value minusthe allowable deviation.

(5) From Table 106-1, determine P, (the estimated percentage of work
outsidetheUS.). P, correspondstoagivenQ,. If aUS_isnot specified,
P,is0.

(6) From Table 106-1, determine P, (the estimated percentage of work
withinthelot outsidetheLSL). P, correspondsto agiven Q.. If anLSL
isnot specified, P, isO.

(7)Calculatethetotal estimated percentage of work outsidethe US_ and
LS (percent defective):

P,+ P,

(8) Repeat steps 1 through 7 for each quality characteristic listed for
statistical evaluation.

(d) Pay factor determination (valueof thework). The pay factor for alot
will be determined asfollows:

(1) From Table 106-2, determine the pay factor for each quality
characteristic using thetotal number of test valuesand thetotal estimated
percentage outside the specification limits from step (¢)(7).
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(2) When all quality characteristics for alot are category 1, the lot pay
factor is based on the lowest single pay factor for any category | quality
characteristic. The maximum obtainable pay factor is 1.05 (with a
minimum of 8 test values).

(3) When quality characteristicsfor alot are both category | and 1, thelot
pay factor is based on the following:

(8) When all category 11 quality characteristics are 1.00, the lot
payment is based on the lowest single pay factor for all category |
characteristics. The maximum obtainable pay factor is 1.05 (with a
minimum of 8 test values).

(b) Whenany category |1 quality characteristicislessthan 1.00, thelot
payment is based on the lowest single pay factor for any quality char-
acteristic.

(4) When all quality characteristics for alot are category 11, the lot pay
factor is based on the lowest single pay factor for any category |1 quality
characteristic. The maximum obtainable pay factor is 1.00.

(5) Adjusted payment for material in alot will be made at a price deter-
mined by multiplying the contract unit bid price by the lot pay factor as
determined above.

106.06 Inspection at the Plant. Work may be inspected at the point of
production or fabrication. Manufacturing plants may be inspected for com-
pliance with specified manufacturing methods. Material samples may be
obtained for laboratory testing for compliance with quality requirements.
Allow full entry at all timesto the parts of the plant producing the work.

106.07 Partial and Final Acceptance. Maintain the work during con-
struction and until the project is accepted. FAR Clause 52.236-11 - Use and
Possession Prior to Completion is supplemented as follows:

(@) Partial acceptance. When a separate portion of the project is com-
pleted, afinal inspection of that portion may be requested. If the portionis
complete and in compliance with the contract, it will be accepted, and the
Contractor will be relieved of further responsibility for maintenance of the
completed portion. Partial acceptance doesnot void or alter any of theterms
of the contract.
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When publictrafficisaccommodated through construction and beginsusing
sections of roadway as they are completed, continue maintenance of such
sectionsuntil final acceptance.

(b)Final acceptance.  When notified that the entire project is complete, an
inspection will be scheduled. If all work is determined complete, the
inspection will constitute the final inspection, and the Contractor will be
notified in writing of final acceptance as of the date of the final inspection.
Final acceptance relieves the Contractor of further responsibility for the
maintenance of the project.

If the inspection discloses any unsatisfactory work, the Contractor will
receivealist of thework that isincomplete or requires correction. Immedi-
ately complete or correct thework. Furnish notification when thework has
been completed as provided above.
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Table106-1

Egtimated Per cent of Work OutsdeSpecification Limits

Estimated Percent
Outside Specifica- Upper Quality Index Q, or Lower Quality Index Q,
tion Limits n=10 n=12
(Py and/or P,) n=5 n=6 n=7 n=8 n=9 to to

n=11 n=14

0 172 1.88 1.99 2.07 2.13 2.20 2.28
1 1.64 175 1.82 1.88 1.91 1.96 2.01
2 1.58 1.66 172 175 178 1.81 1.84
3 152 1.59 1.63 1.66 1.68 171 173
4 1.47 152 1.56 1.58 1.60 1.62 1.64
5 1.42 1.47 1.49 151 1.52 1.54 1.55
6 1.38 141 143 1.45 1.46 1.47 1.48
7 1.33 1.36 1.38 1.39 1.40 1.41 1.41
8 1.29 131 1.33 1.33 1.34 1.35 1.35
9 1.25 1.27 1.28 1.28 1.29 1.29 1.30
10 1.21 1.23 1.23 1.24 1.24 1.24 1.25
11 118 118 119 119 119 119 1.20
12 1.14 1.14 1.15 1.15 1.15 1.15 1.15
13 1.10 1.10 1.10 1.10 1.10 1.10 111
14 1.07 1.07 1.07 1.06 1.06 1.06 1.06
15 1.03 1.03 1.03 1.03 1.02 1.02 1.02
16 1.00 0.99 0.99 0.99 0.99 0.98 0.98
17 0.97 0.96 0.95 0.95 0.95 0.95 0.94
18 0.93 0.92 0.92 0.92 0.91 0.91 0.91
19 0.90 0.89 0.88 0.88 0.88 0.87 0.87
20 0.87 0.86 0.85 0.85 0.84 0.84 0.84
21 0.84 0.82 0.82 0.81 0.81 0.81 0.80
22 0.81 0.79 0.79 0.78 0.78 0.77 0.77
23 0.77 0.76 0.75 0.75 0.74 0.74 0.74
24 0.74 0.73 0.72 0.72 0.71 0.71 0.70
25 0.71 0.70 0.69 0.69 0.68 0.68 0.67
26 0.68 0.67 0.67 0.65 0.65 0.65 0.64
27 0.65 0.64 0.63 0.62 0.62 0.62 0.61
28 0.62 0.61 0.60 0.59 0.59 0.59 0.58
29 0.59 0.58 0.57 0.57 0.56 0.56 0.55
30 0.56 0.55 0.54 0.54 0.53 0.53 0.52
31 0.53 0.52 0.51 0.51 0.50 0.50 0.50
32 0.50 0.49 0.48 0.48 0.48 0.47 0.47
33 0.47 0.46 0.45 0.45 0.45 0.44 0.44
34 0.45 0.43 0.43 0.42 0.42 0.42 0.41
35 0.42 0.40 0.40 0.39 0.39 0.39 0.38
36 0.39 0.38 0.37 0.37 0.36 0.36 0.36
37 0.36 0.35 0.34 0.34 0.34 0.33 0.33
38 0.33 0.32 0.32 0.31 0.31 0.31 0.30
39 0.30 0.30 0.29 0.28 0.28 0.28 0.28
40 0.28 0.25 0.25 0.25 0.25 0.25 0.25
41 0.25 0.23 0.23 0.23 0.23 0.23 0.23
42 0.23 0.20 0.20 0.20 0.20 0.20 0.20
43 0.18 0.18 0.18 0.18 0.18 0.18 0.18
44 0.16 0.15 0.15 0.15 0.15 0.15 0.15
45 0.13 0.13 0.13 0.13 0.13 0.13 0.13
46 0.10 0.10 0.10 0.10 0.10 0.10 0.10
47 0.08 0.08 0.08 0.08 0.08 0.08 0.08
48 0.05 0.05 0.05 0.05 0.05 0.05 0.05
49 0.03 0.03 0.03 0.03 0.03 0.03 0.03
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: If the value of Q, or Q_does not correspond to a value in th® table, use the next lower Q value.
If Qy or Q, are negative values, P, or P_is equal to 100 minus the table value for P, or P,.
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Egtimated Per cent of Work OutsdeSpecification Limits
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Estimated Percent

Outside Specification Upper Quality Index Q, or Lower Quality Index Q,
Limits n=15 n=18 n=23 n=30 n=43 n=67

(Py and/or P,) to to to to to to

n=17 n=22 n=29 n=42 n=66 ©

0 2.34 2.39 2.44 2.48 2.51 2.56
1 2.04 2.07 2.09 2.12 2.14 2.16
2 1.87 1.89 1.91 1.93 1.94 1.95
3 1.75 1.76 1.78 1.79 1.80 1.81
4 1.65 1.66 1.67 1.68 1.69 1.70
5 1.56 1.57 1.58 1.59 1.59 1.60
6 1.49 1.50 1.50 151 151 152
7 1.42 1.43 1.43 1.44 1.44 1.44
8 1.36 1.36 1.37 1.37 1.37 1.38
9 1.30 1.30 1.31 1.31 1.31 1.31
10 1.25 1.25 1.25 1.25 1.26 1.26
11 1.20 1.20 1.20 1.20 1.20 1.20
12 1.15 1.15 1.15 1.15 1.15 1.15
13 1.11 1.11 1.11 1.11 1.11 1.11
14 1.06 1.06 1.06 1.06 1.06 1.06
15 1.02 1.02 1.02 1.02 1.02 1.02
16 0.98 0.98 0.98 0.98 0.98 0.98
17 0.94 0.94 0.94 0.94 0.94 0.94
18 0.91 0.90 0.90 0.90 0.90 0.90
19 0.87 0.87 0.87 0.87 0.87 0.87
20 0.83 0.83 0.83 0.83 0.83 0.83
21 0.80 0.80 0.80 0.80 0.80 0.79
22 0.77 0.76 0.76 0.76 0.76 0.76
23 0.73 0.73 0.73 0.73 0.73 0.73
24 0.70 0.70 0.70 0.70 0.70 0.70
25 0.67 0.67 0.67 0.67 0.67 0.66
26 0.64 0.64 0.64 0.64 0.64 0.63
27 0.61 0.61 0.61 0.61 0.61 0.60
28 0.58 0.58 0.58 0.58 0.58 0.57
29 0.55 0.55 0.55 0.55 0.55 0.54
30 0.52 0.52 0.52 0.52 0.52 0.52
31 0.49 0.49 0.49 0.49 0.49 0.49
32 0.47 0.46 0.46 0.46 0.46 0.46
33 0.44 0.44 0.43 0.43 0.43 0.43
34 0.41 0.41 0.41 0.41 0.41 0.40
35 0.38 0.38 0.38 0.38 0.38 0.38
36 0.36 0.35 0.35 0.35 0.35 0.35
37 0.33 0.33 0.33 0.33 0.33 0.32
38 0.30 0.30 0.30 0.30 0.30 0.30
39 0.28 0.28 0.28 0.28 0.28 0.28
40 0.25 0.25 0.25 0.25 0.25 0.25
a1 0.23 0.23 0.23 0.23 0.23 0.23
42 0.20 0.20 0.20 0.20 0.20 0.20
43 0.18 0.18 0.18 0.18 0.18 0.18
44 0.15 0.15 0.15 0.15 0.15 0.15
45 0.13 0.13 0.13 0.13 0.13 0.13
46 0.10 0.10 0.10 0.10 0.10 0.10
a7 0.08 0.08 0.08 0.08 0.08 0.08
48 0.05 0.05 0.05 0.05 0.05 0.05
49 0.03 0.03 0.03 0.03 0.03 0.03
50 0.00 0.00 0.00 0.00 0.00 0.00

Note: If the value of Q, or Q_does not correspond to a value in th® table, use the next lower Q value.
If Qy or Q, are negative values, P, or P, is equal to 100 minus the table value for P, or P,.
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Table 106-2 Pay Factors

Note: To obtain a pay factor when the (P and/
the next larger (P, + P,) value.

(continued)

PAY FACTOR Maximum Allowable Percent of Work Outside Specification Limits for a Given Pay Factor (P +P )
Category n=10 n=12 n=15 n=18 n=23 n=30 n=43 n=67
n=5 [ n=6 | n=7 n=8 n=9 to to to to to to to to
I I n=11 | n=14 | n=17 | n=22 | n=29 n=42 n=66 .
1.05 0 0 0 0 0 0 0 0 0 0
1.04 0 1 3 5 4 4 4 3 3 3 3
1.03 0 2 4 6 8 7 7 6 5 5 4 4
1.02 1 3 6 9 11 10 9 8 7 7 6 6
1.01 0 2 5 8 11 13 12 11 10 9 8 8 7
1.00 22 20 18 17 16 15 14 13 12 11 10 9 8
0.99 24 22 20 19 18 17 16 15 14 13 11 10 9
0.98 26 24 22 21 20 19 18 16 15 14 13 12 10
0.97 28 26 24 23 22 21 19 18 17 16 14 13 12
0.96 30 28 26 25 24 22 21 19 18 17 16 14 13
0.95 1.00 32 29 28 26 25 24 22 21 20 18 17 16 14
0.94 0.99 33 31 29 28 27 25 24 22 21 20 18 17 15
0.93 0.98 35 33 31 29 28 27 25 24 22 21 20 18 16
0.92 0.97 37 34 32 31 30 28 27 25 24 22 21 19 18
0.91 0.96 38 36 34 32 31 30 28 26 25 24 22 21 19
0.90 0.95 39 37 35 34 33 31 29 28 26 25 23 22 20
0.89 0.94 41 38 37 35 34 32 31 29 28 26 25 23 21
0.88 0.93 42 40 38 36 35 34 32 30 29 27 26 24 22
0.87 0.92 43 41 39 38 37 35 33 32 30 29 27 25 23
0.86 0.91 45 42 41 39 38 36 34 33 31 30 28 26 24
orP ) value from Table 10824 dot correspondtoa (P P+ ) valuésitethie, use
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Table 106-2 Pay Factors (continued)

PAY FACTOR Maximum Allowable Percent of Work Outside Specification Limits for a Given Pay Factor (P +P)
Category n=10 n=12 n=15 n=18 n=23 n=30 n=43 n=67
n=5| n=6 | n=7 n=8 n=9 to to to to to to to to
| Il n=11 n=14 n=17 n=22 n=29 n=42 n=66 ©
0.85 0.90 46 44 42 40 39 38 36 34 33 31 29 28 25
0.84 0.89 47 45 43 42 40 39 37 35 34 32 30 29 27
0.83 0.88 49 46 44 43 42 40 38 36 35 33 31 30 28
0.82 0.87 50 47 46 44 43 41 39 38 36 34 33 31 29
0.81 0.86 51 49 47 45 44 42 41 39 37 36 34 32 30
0.80 0.85 52 50 48 46 45 44 42 40 38 37 35 33 31
0.79 0.84 54 51 49 48 46 45 43 41 39 38 36 34 32
0.78 0.83 55 52 50 49 48 46 44 42 41 39 37 35 33
0.77 0.82 56 54 52 50 49 47 45 43 42 40 38 36 34
0.76 0.81 57 55 53 51 50 48 46 44 43 41 39 37 35
0.75 0.80 58 56 54 52 51 49 47 46 44 42 40 38 36
0.79 60 57 55 53 52 51 48 47 45 43 41 40 37
0.78 61 58 56 55 53 52 50 48 46 44 43 41 38
REJECT | 0.77 62 59 57 56 54 53 51 49 47 45 44 42 39
0.76 63 61 58 57 55 54 52 50 48 47 45 43 40
0.75 64 62 60 58 57 55 53 51 49 48 46 44 41
REJECT Values Greater Than Those Shown Above

Note: To obtain a pay factor when the (P and/ orP
the next larger (P, + P,) value.

.) value from Table 10824 dot correspond to a (P

P+

\) valuésitethle, use
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Section 107.) LEGAL RELATIONS
AND RESPONSIBILITY TOTHE PUBLIC

107.01 LawstobeObsarved. FAR Clause 52.236-7 - Permits and Respon-
sihilitiesis supplemented asfollows.

Comply withall applicablelaws, ordinances, saf ety codes, regul ations, orders,
and decrees. Protect and indemnify the Government and its representatives
against any claim or liability arising from or based on the alleged viol ation of
thesame.

All permits and agreements obtained by the Government for performing the
work are included in the contract. Comply with the requirements of these
permits and/or agreements. Obtain all additional permits or agreements and
modificationsto Government obtai ned permitsor agreementsthat arerequired
by the Contractor's methods of operation.

107.02 Protection and Restoration of Property and Landscape. FAR
Clause 52.236-9 - Protection of Existing Vegetation, Structures, Equipment,
Utilities, and Improvementsis supplemented asfollows.

Preservepublicand private property and protect monumentsestablished for the
purpose of perpetuating horizontal, vertical, cadastral, or boundary control.
When necessary to destroy amonument, reestablish the monument according
to applicable state statute or by the direction of the agency or individual who
established themonument.

Do not disturb the area beyond the construction limits.

Donot excavate, remove, damage, alter, or defaceany archeol ogical or paleon-
tological remains or specimens. Control the actions of employees and
subcontractorson the project to ensure that protected sitesare not disturbed or
damaged. Should any of theseitemsbeencountered, suspend operationsat the
discovery site, notify the CO, and continue operationsin other areas. The CO
will inform the Contractor when operations may resume at the discovery site.

When utilities are to be relocated or adjusted, the Government will notify all
utility owners affected by the relocations or adjustments. The relocations or
adjustments will be performed by others within the time frames specified, or
otherwise as soon as practicable.
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Before beginning work in an area, the Contractor shall haveall utility owners
locatetheir utilities. Protect utilitiesfrom construction operations. Cooperate
with utility ownersto expedite the rel ocation or adjustment of their utilitiesto
minimizeinterruption of service and duplication of work.

If utility services are interrupted as a result of damage by the construction,
immediately notify the utility owner and other proper authorities. Cooperate
with them until service is restored. Do not work around fire hydrants until
provisions for continued service are made and approved by the local fire
authority.

If utility adjustment work, not included in the contract, is required, compen-
sation for the work will be provided under applicable clauses of the contract.
Satisfactorily repair damage, dueto the fault or negligence of the Contractor,
at no cost to the Government.

Repair of damageto underground utilitiesthat were not shown on the plansor
identified before construction and not caused by the fault or negligence of the
Contractor will be paid for by the Government.

107.03 BulletinBoard.  Furnishaweatherproof bulletinboard of suitablesize
and construction for continuous display of posters and other information
reguired by the contract. Erect and maintain the bulletin board at a conspic-
uously accessible location on the project and remove and dispose of it after
project final acceptance.

Display each of the following documents on the bulletin board:

(a) "Equal Opportunity" poster, according to FAR Clause 52.222-26

(b) "Notice" that the project is subject to Title 18, U.S. Crimina Code,
Section 1020

(c) "Notice to Employees’ poster, WH-1321, regarding proper pay
(d)'Safety and Health Protection on the Job" poster, according to Title 29,
Code of Federal Regulations, Part 1926

(e) "General Wage Decision” contained in the contract

(f) Company equal employment opportunity policy

107.04 Railroad Protection. The Government will obtain the necessary
permits and agreements from the railroad for specified contract work for
relocating railroads or for work at railroad crossings. Make arrangementsfor
all other work that, due to the method of operation, may also impact the
railroad. Furnish copiesof all permitsand agreements.
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Conduct the work covered by the railroad permit or agreement in a manner
satisfactory to therailroad. Do not interfere with railroad operations. If the
construction damagesrailroad property, reimbursetherailroad for all damages
or, at therailroad's option, repair the damage at no cost to the Government.

Donot crossrailroad tracks, with vehiclesor equipment, except at existingand
open public grade crossings or railroad approved temporary grade crossings.
If there is a need for a temporary grade crossing, make the necessary
arrangements with the railroad for its construction, protection, and removal.
Reimburse the railroad for al temporary grade crossing work or, at the
railroad's option, perform the work.

The requirements of therailroad are asfollows:

(@ Indemnify and hold harmless the railroad according to Subsection
107.05. Carry insurance meeting thefollowing minimums:

(1) Worker's compensation insurance. Minimum required by law.
(2) Bodily injury liability insurance. $2,000,000 each occurrence.

(3) Property damage liability insurance. $2,000,000 aggregate
coverage.

(4) Railroad protective public liability and property damage liability
insurance. $2,000,000 each occurrence. $6,000,000 aggregate
coverage.

(b) Notify the railroad in writing not less than 1 week before beginning
construction within the railroad right-of-way. Secure permission from the
railroad before performing work within the railroad right-of-way. Confer
with therailroad concerning clearance requirements, operations, and saf ety
regulations.

(c) Reimburse the railroad for all flaggers and watchers provided by the
railroad because of thework. Therailroad generally requires 2 watchersor
flaggers during construction operations that interfere with the railroad's
tracks or traffic, that violate the railroad's operating clearances, or that
involve areasonable probability of accidental hazard to railroad traffic.
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Flaggers are also furnished whenever, in the railroad's opinion, such pro-
tection is needed. Notify the railroad 36 hours in advance of required
protective services.

(d) Railroad employees are paid the prevailing railroad hourly rate for
regularly assigned 8-hour days for the work classification and overtime
according to labor agreements and schedules in effect when the work is
performed.

(e) Wage rates are subject to change by law or agreement between the
railroad and employees and may be retroactive. If the wage rates change,
reimburse the railroad based on the new rates.

(HReimburse the railroad monthly for the cost of all services performed by
the railroad. Furnish satisfactory evidence that the railroad hasreceived
full reimbursement before final acceptance.

(9) Do not store any material, supplies, or equipment closer than 5 meters
from the centerline of any railroad track.

(h) Upon completion of thework, removeall equipment and surplusmaterial
and leave the railroad right-of-way in a neat condition satisfactory tothe
railroad.

107.05 Respongbilityfor DamageClaims.  Indemnify and hold harmlessthe
Government, its employees, and its consultants from suits, actions, or claims
brought for injuries or damage received or sustained by any person, persons,
or property resulting from the construction operations or arising out of the
negligent performance of the contract.

Procureand maintain until final acceptance of the contract, liability insurance
of the types and limits specified below. Obtain insurance from companies
authorized to do businessin the appropriate state. The insurance shall cover
all operations under the contract whether performed by the Contractor or by
subcontractors.

Before work begins, furnish "certificates of insurance" certifying that the
policieswill not be changed or canceled until 30 dayswritten notice has been
given to the Government. Insurance coverage in the minimum amounts set
forth below shall not relieve the Contractor of liability in excess of the
coverage.

Carry insurance meeting thefollowing minimums;
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(8) Worker'scompensation insurance. Minimum required by law.
(b) Comprehensiveor commercial general liability insurance.

(1) Personal injury and property damage coverage

(2) Contractual liability coverage

(3) Completed operations liahility coverage

(4) $1,000,000 combined single limit for each occurrence
(5) $2,000,000 general aggregate limit

(9 Automobileliabilityinsurance.  $1,000,000 combined singlelimit
for each occurrence.

107.06 Contractor'sResponghility for Work. Assumeresponsibility for all
work until final acceptance except as provided in Subsection 106.07. This
includes periods of suspended work. Protect thework against injury, loss, or
damage from all causeswhether arisingfrom the execution or nonexecution
of thework.

Maintain publictraffic according to Section 156. Rebuild, repair, restore, and
make good all losses, injuries, or damages to any portion of the work. This
includes losses, injuries, or damages caused by vandalism, theft, ac-
commodation of public traffic, and weather that occurs during the contract.

The Government will only be responsible for losses, injuries, and damages
caused by declared enemies and terrorists of the Government and cataclysmic
natural phenomenon such as tornadoes, earthquakes, mgor floods, and
officially declared natural disasters.

107.07 Furnishing Right-Of-Way. The Government will obtain all
right-of-way.

107.08 Sanitation, Health, and Safety. FAR Clause 52.236-13 - Accident
Prevention is supplemented as follows.

Observerules and regulations of Federal, state, and local health officials. Do

not permit any worker to work in surroundings or under conditionswhich are
unsanitary, hazardous, or dangerous.
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Admit any OSHA inspector or other legally responsible official involved in
safety and health administration to the project work site upon presentation of
proper credentials.

Report accidents on forms furnished by the Government or, with prior
approval, on forms used to report accidents to other agencies or insurance
carriers. Maintaina"Log of Occupational Injuriesand llInesses,” OSHA form
100, and makeit available for inspection.

107.09 Legal Reationship of the Parties. In the performance of the
contract, the Contractor isanindependent contractor and neither the Contractor
nor anyone used or employed by the Contractor shall be an agent, employee,
servant, or representative of the Government. The Contractor's independent
contractor status does not limit the Government's general rights under the
contract including inspection of work, specification of safety measures and
equipment, and ability to stop work.

107.10 Environmental Protection. FAR Clause 52.223-2 - Clean Air and
Water is supplemented asfollows.

Do not operate mechanized equipment or discharge or otherwise place any
material withinthewetted perimeter of any watersof theU.S. within the scope
of the Clean Water Act (33 USC § 1251 et seq.). This includes wetlands,
unless authorized by a permit issued by the U.S. Army Corps of Engineers
according to 33 USC § 1344, and, if required, by any state agency having
jurisdiction over the discharge of material into the waters of the U.S. Inthe
event of an unauthorized discharge:

(a) Immediately prevent further contamination.
(b) Immediately notify appropriate authorities.
(c) Mitigate damages as required.

Comply with the terms and conditions of any permits that are issued for the
performance of work within the wetted perimeter of the waters of the U.S.

Separate work areas, including material sources, by the use of adike or other
suitablebarrier that prevents sediment, petroleum products, chemicals, or other
liquid or solid material from entering the waters of the U.S. Use care in
constructing and removing thebarriersto avoid any dischargeof material into,
or the siltation of, thewater. Remove and properly dispose of the sediment or
other material collected by the barrier.
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107.11 Protection of Forests, Parks, and Public Lands. Comply with all
regulationsof thestatefiremarshal, conservation commission, Forest Service,
National Park Service, Bureau of Land Management, Bureau of Indian Affairs,
or other authority having jurisdiction governing the protection of land
including or adjacent to the project.



Section 108.) PROSECUTION AND PROGRESS

108.01 Commencement, Prosecution, and Completion of Work. FAR
Clause52.211-10 - Commencement, Prosecution, and Completion of Work is
supplemented asfollows.

A preconstruction conference will be held after the contract is awarded and
before the notice to proceed isissued. Seven days before the preconstruction
conference, furnish three copies of the preliminary construction schedule
according to Section 155.

Furnish notification at least 24 hours in advance of resuming work after a
suspension.

108.02 Subcontracting.  FAR Clauses 52.219-14 - Limitations on subcon-
tracting, 52.222-11 - Subcontracts, and 52.236-1 - Performance of Work by
the Contractor are supplemented asfollows.

Subcontracting does not relieve the Contractor of liability and responsibility
under the contract and does not create any contractual relation between
subcontractors and the Government. The Contractor isliable and responsible
for any action or lack of action of subcontractors.

Within 14 daysof subcontract award, submit an SF 1413 with Part | compl eted
and compl ete other forms that may be provided by the Government to clearly
show the work subcontracted and the total dollar amount of the subcontract.
For subcontractsinvolving on-sitelabor, requirethesubcontractor to complete
Part Il of the SF 1413 and compl ete other forms that may be provided by the
Government. Submit aseparate statement documenting the cumul ativeamount
of all on-site subcontracts to date as a percentage of the original contract
amount. Furnishthisinformation on all subcontractsat lower tiers.

In FAR Clauses52.219-8 - Utilization of Small Business Concernsand Small
Disadvantaged Business Concerns and 52.232-27 - Prompt Payment for
Construction Contracts, thesubcontractsincludeboth on-siteand of f-sitework
and supply contracts. In FAR Clause 52.219-14 - Limitations on
Subcontracting or in FAR Clause 52.236-1 - Performance of Work by the
Contractor, the percentage of work performed on-site by the Contractor will be
computed as 100 percent lessthe combined initial dollar amount of all subcon-
tractsinvolving on-site labor as a percent of the original dollar amount of the
contract.
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108.03 Determination and Extension of Contract Time. FAR Clause
52.211-10 - Commencement, Prosecution, and Completion of Work is sup-
plemented as follows.

Only delays or modificationsthat affect critical activities or cause noncritical
activities to become critical will be considered for time extensions.

When Critical Path M ethod schedul esareused, notimeextensionwill bemade
for delaysor modificationsthat useavailablefloat timeasshowninthecurrent
construction schedule required by Section 155.

Timewill not beextended for aclaimthat statesinsufficient timewasprovided
inthe contract.

When requesting a time extension, follow the applicable contract clauses.
Make the request in writing and include the following:

(a) Contract clause(s) under which the request is being made.

(b) Detailed narrative description of the reasons for the requested contract
time adjustment including thefollowing:

(1) Cause of the impact affecting time

(2) Start date of theimpact

(3) Duration of the impact

(4) Activities affected

(5) Methods to be employed to mitigate the impact

(c)Suggested new completion date or number of days supported by current
and revised construction schedules according to Section 155.

108.04 Failureto CompleteWork on Time. FAR Clause 52.211-12 - Lig-
uidated Damages) Construction is supplemented asfollows.

Liquidated damagesintheamount specifiedin Table108-1 will beassessedfor
each day beyond the time allowed to complete the contract until substantial
completion of the work.

Liquidated damagesin an amount equal to 20 percent of the amount specified
in Table 108-1 will be assessed for each day beyond the time allowed to com-
plete the contract beginning with the day after substantial completion and
ending with the date of final completion and acceptance.
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Liquidated damages will not be assessed for the following:

(a) The day of thefinal inspection.

Section 108

(b) Days required to perform work added to the contract after substantial
completion including itemsidentified during the final inspection that were

not required before that time.

(c)Delaysby the Government after all work iscomplete and beforeaformal

acceptance is executed.

(d) Periods of time when all work is complete but acceptance is delayed
pending the plant establishment period or similar warranty period.

Table108-1
Chargefor Liquidated Damagesfor Each Day
Work isNot Subgantially Completed

Original Contract Price
Daily
From More Toand _ Charge
Than ) Including )

$ 0 $ 250,000 $ 300
250,000 1,000,000 500
1,000,000 2,000,000 800
2,000,000 5,000,000 1,000
5,000,000 10,000,000 1,400
10,000,000 and more 2,100
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108.05 Stop Order. The CO may order the performance of the work to be
stopped, either in whole or in part, for such periods deemed necessary due to
thefollowing:

(a) Weather or soil conditions considered unsuitable for prosecution of the
work, or

(b) Failure of the Contractor to:

(1) Correct conditions unsafe for the workers or the general public.
(2) Carry out written orders given by the CO.
(3) Perform any provision of the contract.

No adjustment in contract time or amount will be made for stop ordersissued
under (a) or (b) above, except an adjustment in contract time as provided by
FAR Clause 52.249-10 - Default (Fixed-Price Construction) may be made
when the Contractor is able to demonstrate that the weather was unusually
severe based on the most recent 10 years of historical data.
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109.01 Measurement Methods.  Take or convert all measurements of work
according to the International System of Units, ASTM E 380.

Unless otherwise specified, measure when thework isin place, complete, and
accepted. Measure the actual work performed, except do not measure work
outside the design limits or other adjusted or specified limits (staked limits).
M easurestructuresto the neat linesshown ontheplansor to approved linesad-
justed to fit field conditions.

The Measurement Subsection of each Section detail s specificsand exceptions
for measuring work under each Section.

The CO will verify Contractor measurements.

109.02 Measurement Termsand Definitions. Unless otherwise specified,
the meanings of the following terms are asfollows:

(@ Contractquantity. The quantity to be paid isthe quantity showninthe
bid schedule. The contract quantity will be adjusted for authorized changes
that affect thequantity or for errorsmadein computing thisquantity. 1f there
isevidencethat aquantity specified asacontract quantity isincorrect, submit
calculations, drawings, or other evidence indicating why the quantity isin
error and request, in writing, that the quantity be adjusted.

(b) Cubic meter (m)3

(D) Cubicmeter inplace.  Measure solid volumes by amethod approved
by the CO or by the average end area method as follows:

(a)Take cross-sections of the original ground and use with design or
staked templ atesor take other comparablemeasurementsto determine
theend areas. Do not measurework outside of the established linesor
dlopes.

(b)If any portion of thework isacceptable but isnot completed to the
established lines and slopes, retake cross-sections or comparable
measurementsof that portion of thework. Deduct any quantity outside
the designated or staked limits. Use these measurementsto calculate
new end aress.
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(cComputethequantity usingtheaverageend areasmultiplied by the
horizontal distanceal ong acenterlineor referencelinebetweentheend
areas. Deduct any quantity outside the designed or staked limits.

(2) Cubic meter in the hauling vehicle. M easure the cubic meter vol-
umein the hauling vehicle using three-dimensional measurementsat the
point of delivery. Usevehiclesbearing alegibleidentification mark with
the body shaped so the actual contents may be readily and accurately
determined. Before use, mutually agree in writing on the volume of
material to be hauled by each vehicle. Vehicles carrying less than the
agreed volume may be rejected or accepted at the reduced volume.

Level selectedloads. If leveling reveal sthe vehiclewashauling lessthan
the approved volume, reduce the quantity of all material received since
thelast leveled |oad by the sameratio asthe current leveled load volume
istothe agreed volume. Payment will not be made for material in excess
of the agreed volume.

Material measured in the hauling vehicle may beweighed and converted
to cubicmetersfor payment purposesif theconversionfactorsaremutual -
ly agreed to in writing.

(3) Cubic meter inthedructure.  Measure according to the neat lines
of the structure as shown on the plans except as altered by the CO to fit
field conditions. Make no deduction for the volume occupied by
reinforcing steel, anchors, weep holes, piling, or pipes less than 200
millimetersindiameter.

(4) Cubicmeter by metering.  Use an approved metering system.

(c) Each. One entire unit. The quantity is the actual number of units
completed and accepted.

(d)Hectare(ha). 10000 square meters. Makelongitudinal and transverse
measurements for area computations horizontally unless specified on the
ground surface. Do not make deductions from the area computation for
individual fixtures having an area of 50 square metersor less.
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(e) Hour. Measurement will be for the actual number of hours ordered by
the CO and performed by the Contractor.

(f) Kilogram (kg). 1000 grams. Measure according to Subsection 1-
09.03. If sacked or packaged material isfurnished, the net mass as packed
by the manufacturer may be used.

() Kilometer (km). 1000 meters. Measure horizontally along centerline
of each roadway, approach road, or ramp.

(h)Liter (L). Thequantity may be measured by any of the following meth-
ods:

(1) Measured volume container.
(2) Metered volume. Use an approved metering system.
(3) Commercially packaged volumes.

When asphalt material ismeasured by theliter, measurethevolumeat 15 °C
or correct the volumeto 15 °C using recognized standard correction factors.

(i) Lump sum. Do not measure directly. The bid amount is complete
payment for all work described in the contract and necessary to completethe
work for that item. Thequantity isdesignated as"All." Estimated quantities
of lump sum work shown in the contract are approximate.

()Meter. Measurefromendto end parallel to the base or foundation being
measured.

(k) Metric ton (t). 1000 kilograms. Measure according to Subsection
109.03.

No adjustment inacontract unit pricewill bemadefor variationsin quantity
due to differencesin the specific gravity or moisture content.

Use net certified scale masses, or masses based on certified volumesin the
case of rail shipmentsasabasisof measurement subject to correction when
asphalt material islost from the car or the distributor, wasted, or otherwise
not incorporated in thework. When asphalt material is shipped by truck or
transport, net certified masses, subject to correction for loss or foaming, may
be used for computing quantities.
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When emulsified asphalt is converted from volume to mass, use afactor of
1000 liters per metric ton regardless of temperature.

When asphalt cement for asphalt concrete pavement is stored in tanks
devoted exclusively totheproject, basequantitiesoninvoices. When asphalt
cement for asphalt concrete pavement is not stored in tanks devoted
exclusively to the project, or when the validity of the quantity requested for
payment isin question, base quantitieson the asphalt content determined by
testing.

(I) Square meter (m)? Measure on a plane parallel to the surface being
measured. Make no deductions from the area computation for individual
fixtures having an area of 1 square meter or less.

109.03 Weighing Proceduresand Devices.  When material is proportioned
or measured and paid for by mass, provide one of the following:

(a)Commercial weighingsysem.  Use permanently installed and certified
commercial scales.

(b) Invoices. If bulk material is shipped by truck or rail and is not passed
through amixing plant, furnish asupplier'sinvoicewith net massor volume
converted to mass. Periodic check-weighing may be required.

(©) Project weighing sysem. Furnish, erect, and maintain acceptable
automatic digital scales. Provide scales that record mass at least to the
nearest 50 kilograms. Maintain the scale accuracy to within 0.5 percent of
the correct mass throughout the range of use.

Do not use spring balances.

Install and maintain platform scales with the platform level with rigid bulk
headsat each end. Makethe platform of sufficient length to permit simulta-
neous weighing of all axle loads of the hauling vehicle. Coupled vehicles
may be weighed separately or together according to Section 2.20 paragraph
UR 3.3 of NIST Handbook 44.

Install and maintain belt-conveyor scales according to Section 2.21 of NIST
Handbook 44.
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Before production on the project, after relocation, and at | east once per year,
have the weighing portion of the system checked and certified by the State
Bureau of Weights and Measures or a private scale service certified by the
Bureau of Weightsand Measures. Seal the system to prevent tampering or
other adjustment after certification.

Attach an automatic printer to the scale that is programmed or otherwise
equipped to prevent manual override of all massinformation. For weighed
pay quantities, program the printer to providethefollowing information for
eachweighing:

(2) Project number

(2) Item number and description

(3) Date

(4) Time

(5) Ticket number

(6) Haul unit number

(7) Net massin load at least to the nearest 50 kilograms

(8) Subtotal net massfor each haul unit since the beginning of the shift
(9) Accumulated total net mass for all haul units since the beginning of
the shift

If aprinter malfunctionsor breaksdown, the Contractor may manually weigh
and record massesfor up to 48 hoursprovided the method of weighing meets
all other contract requirements.

Furnish competent scale operators to operate the system.

When platform scalesare used, randomly weigh theempty haul unitsat least
twice per shift.

Use an approved format for the mass records. Furnish the original re-
cord(s) and awritten certification asto the accuracy of the massesat theend
of each shift.

Batch masses may be acceptable for determination of pay quantitieswhen an

approved automatic weighing, cycling, and monitoring system isincluded as
part of the batching equipment.
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When a weighing device is determined to indicate less than true mass, no
additional payment will bemadefor material previously weighed and recorded.
When aweighing device is determined to indicate more than true mass, all
material received after the last previously correct weighing accuracy test
will be reduced by the percentage of error in excess of 0.5 percent.

109.04 Recaiving Procedures.  When the method of measurement requires
weighing or volume measurement in the hauling vehicle, furnish a person to
direct the spreading and distribution of material and to record thelocation and
placement of the material on the project. During the placement, maintain a
record of each delivery and document it in an acceptable manner. Includethe
following information as applicable:

(a) Project identification

(b) Contract pay item number and description
(c) Location where placed

(d) Date

(e) Load number

(f) Truck identification

(g) Time of arrival

(h) Mass or volume

(i) Spread person'ssignature

Use an approved format for the delivery record(s). Furnish the origina
record(s) and awritten certification of the delivery of thematerial at the end of
each shift.

109.05 Scopeof Payment.  Payment for all contract work is provided, either
directly or indirectly, under the pay items shown in the bid schedule.
(@) Direct payment. Payment is provided directly under a pay item shown
in the bid schedule when one of the following applies:

(1)Thework is measured in the M easurement Subsection of the Section
ordering the work and the bid schedul e contains a pay item for the work
from the Section ordering the work.
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(2)The Measurement Subsection of the Section ordering thework refer-
ences another Section for measuring the work and the bid schedule
contains a pay item for the work from the referenced Section.

(b) Indirect payment.  Work for which direct payment is not provided isa
subsidiary obligation of the Contractor. Payment for suchwork isindirectly
included under other pay items shown in the bid schedule. This includes
instanceswhen the Section ordering thework referencesanother Sectionfor
performing the work and the work is not referenced in the Measurement
Subsection of the Section ordering the work.

Compensation provided by the pay itemsincluded in the contract bid schedule
isfull payment for performing all contract work in acomplete and acceptable
manner. All risk, loss, damage, or expense arising out of the nature or
prosecution of the work is included in the compensation provided by the
contract pay items.

Work measured and paid for under one pay itemwill not be paid for under any
other pay item.

Thequantitiesshowninthebid schedul eare approximate unl essdesignated as
acontract quantity. Limit pay quantitiesto the quantities staked, ordered, or
otherwise authorized before performing the work. Payment will be made for
the actual quantities of work performed and accepted or material furnished
according to the contract. No payment will be made for work performed in
excess of that staked, ordered, or otherwise authorized.

109.06 Pricingof Adjustments.  Determineall costsaccordingtothecontract
cost principlesand proceduresof FAR Part 31. All FAR clausesproviding for
an equitable price adjustment are supplemented as follows.

If agreement on price cannot be reached, the CO may determine the price
unilaterally.

If the work will delay contract completion, request a time extension ac-
cording to Subsection 108.03.
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(& Proposal.

(D) General. Submit awritten proposal for each lineitem of thework or
alump sum for the total work. Identify the major elements of the work,
the quantity of the element, and its contribution to the proposed price.
Provide further breakdownsiif requested by the CO.

When price is based on actual costs (e.g. cost-plus-fixed-fee), profit is
based on the estimated cost of the work and may not exceed the statutory
limit of 10 percent of thetotal cost. Dueto thelimited risk in thistype of
pricing arrangement, alower profit percentage may beindicated.

(2)Data. Submitinformation asrequested by the COto the extent neces-
sary to permit the CO to determine the reasonableness of the proposed
price.

(3) Cost or pricingdata.  When the contract modification exceeds the
amountindicatedin FAR Clause52.214-27) Price Reduction for Defec-
tive Cost or Pricing Data - Modifications - Sealed Bidding, or FAR
Clause 52.215-23 -Price Reduction for Defective Cost or Pricing Data -
Modifications, submit cost or pricing data.

Provide cost or pricing data, broken down by individual work item, for
the Contractor and each major subcontractor. Include the information
required by (b)(1) and (b)(2) below. When cost or pricing dataissubmit-
ted beforeall or most of thework is performed, submit material and sub-
contractor quotes, anticipated | abor and equipment usage, and anti cipated
production rates. Providedatafor all proposed increases or decreasesto
the contract price.

Submit SF 1411, Contract Price Proposal Cover Sheet, and the written
proposal for pricing the work according to (1) above, with the cost or
pricing data.

Upon completion of negotiations, certify the cost or pricing dataasbeing
accurate, complete, and current asof thedatethe agreement wasreached.

(b) Postwork pricing.  When negotiating the price of additional or changed
work after all or most of thework hasbeen performed, furnish thefollowing:
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(1) Direct cogs.

(a) Material. Furnish invoices showing the cost of material deliv-
ered to the work.

(b) Labor. Show basic hourly wage rates, fringe benefits, applicable
payroll costs (i.e., FICA, FUTA, worker's compensation, insurance,
andtax levies), and paid subsistenceand/or travel costs, for each labor
classification and foreman employed in the adjusted work.

(c) Equipment. Provide a complete descriptive listing of equipment
including make, model, and year of manufacture. Support rented or
leased equipment costswithinvoices. Determineallowableownership
and operating costs for Contractor and/or subcontractor owned
equipment asfollows:

(DUse actual equipment cost data when such data can beac-
ceptably determined from the Contractor's or subcontractor's
ownership and/or operating cost records.

(2When actual costs cannot be determined, usetheratesshownin
Construction Equipment Ownership and Operating Expense
Schedules (CEOOES) published by the U.S. Army Corps of
Engineersfor theareawhere costsareincurred. Thisdocumentis
availablefromthe Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402-9325. Adjust the rates
for used equipment and for other variable parameters used in the
schedules.

(3) Compute proposed standby costs from acceptable ownership
records or when actual costs cannot be determined, according to
CEOOES. Do not exceed 8 hours in any 24-hour period or 40
hours in any calendar week. Do not include standby for periods
when the equipment would have otherwisebeeninanidle statusor
for equipment that was not in operational condition.

(d) Other direct costs. Furnish documentation or invoicesto support

any other direct costsincurred that arenot included above(e.g., bonds,
mobilization, demobilization, permits, royalties, etc).
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(e) Productionrates. Provide actual hours of performance, on adaily
basis, for each labor classification and for each piece of equip-
ment.

(f) Subcontract costs. Provide supporting data as required above.

(2) Overhead. Identify overhead rate(s) and provide supporting data
which justifiesthe rate(s). List the types of costs which are included in
overhead. Identify the cost pool(s) to which overhead isapplied. Apply
the overhead to the appropriate pool.

Limit Contractor overhead applied to subcontractor paymentsto 5 percent
of such payments unless a higher percentage isjustified.

(3) Profit. Except when precluded by the FAR, include a reasonable
profit reflecting the efficiency and economy of the Contractor and
subcontractors in performing the work, the contract risk type, the work
difficulty, and management effectiveness and diversity.

For work priced after all or most of the work is performed, profit is
limited by statute to 10 percent of the total cost. Dueto the limited risk
in post-work pricing, alower profit percentage may be indicated.

109.07 EliminatedWork. FAR Clause52.243-4) Changesis supplemented
asfollows.

Work may be eliminated from the contract without invalidating the contract.
The Contractor isentitled to compensation for all direct costsincurred before
the date of elimination of work plus profit and overhead on thedirect incurred
costs. Anticipated profit and overhead expenseontheeliminated work will not
be compensated. No adjustments will be made in the contract time when
individual itemsareeliminated.

109.08 ProgressPayments.  FAR Clauses 52.232-5 ) Paymentsunder Fixed-
Price Construction Contracts and 52.232-27 ) Prompt Payment for
Construction Contracts are supplemented asfollows.

Only invoice payments will be made under this contract. Invoice payments
include progresspaymentsmade monthly aswork isaccomplished and thefinal
payment made upon final acceptance. Only one progress payment will be
made each month. No progress payment will be made in a month when the
work accomplished resultsin anet payment of lessthan $1,000.
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Theclosing datefor progresspaymentswill bedesignated by the CO. Request
changesintheclosing dateinwriting.

Within 7 days after the closing date, the CO will be available by appointment
at the Government's project office to advise the Contractor of quantities and
unit prices appearing on the Government's receiving report. The receiving
report will be submitted to the billing office unless the Contractor requestsin
writing that the submission be delayed for the Contractor's review or for
consideration of an adjustment.

Submit the invoiceto the designated hilling office. Theinvoice shall include
thefollowing:

(a)A tabulation of total quantities and unit prices of work accomplished or
completed on each pay item as of the monthly closing date. Do not include
any work involving material for which test reports required under Sections
153 or 154 or certifications required by Subsection 106.03 are, or will be,
past due as of the closing date.

(b)Thecertification required by FAR Clause52.232-5(c) and, if applicable,
the notice required by FAR Clause 52.232-5(d). Provide an original
signature on the certification. Facsimilesare not acceptable.

(c) If applicable, a copy of the notices that are required by FAR Clause
52.232-27(e)(5) and ().

(d) The amount included for work performed by each subcontractor under
the contract.

(e) Thetotal amount of each subcontract under the contract.

(f) The amounts previously paid to each subcontractor under the contract.
(g) Adjustmentsto the proposed total payment which relate to the quantity
and quality of individual itemsof work. Adjustmentsfor the following will
be made by the Government after validation of the invoice:

(1) Retent resulting from afailure to maintain acceptabl e progress.

(2) Retent resulting from violations of the labor provisions.
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(3)Retent pending compl etion of incompl etework, other "no pay" work,
and verification of final quantities.

(4)Obligationsto the Government such as excesstesting cost or the cost
of corrective work pursuant to FAR Clause 52.246-12(qg).

(5) Liquidated damages for failure to complete work on time.

If any of the quantitiesor unit prices shown on the Contractor'sinvoice exceed
the corresponding quantities and unit prices shown on the CO's receiving
report, the invoice will be deemed defective and the Contractor so notified
according to FAR Clause 52.232-27(a)(2). Defective invoices will not be
corrected by the Government and will be returned to the Contractor. Revise
and resubmit returned invoices.

Progresspaymentsmay includepartial payment for material to beincorporated
inthework, provided the material meetsthe requirements of the contract and
is delivered on or in the vicinity of the project site or stored in acceptable
storage places.

Partial payment for material doesnot constituteacceptanceof suchmaterial for
usein completing itemsof work. Partial paymentswill not be madefor living
or perishable material until incorporated into the project.

Partial paymentsfor material will not exceed the lesser of:
« 80 percent of the contract bid price for the item, or
» 100 percent of amount supported by copies of invoices submitted.

The quantity paid will not exceed the corresponding quantity estimated in the
contract.

109.09 Final Payment. FAR Clause 52.232-5 ) Payment under Fixed-Price
Construction Contractsis supplemented asfollows.

Upon final acceptance and verification of final pay records, the Government
will send, by certified mail, afinal voucher (SF 1034) and arelease of claims
document. Execute both the voucher and the release of claimsand return the
documents to the Government for payment. The date of approval by the
Government of the final voucher for payment constitutes the date of final
settlement of the contract.
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If unresolved claims exist or claims are proposed, reserve the right to the
claimsby listing adescription of each claim and the amount being claimed on
therelease of claims document.

Failure to execute and return the voucher and release of claims document
within 90 days after receipt shall constitute and be deemed execution of the
documents and the release of all claims against the Government arising by
virtue of the contract. In this event, the day after 90 days from receipt
congtitutes the date of final settlement of the contract.
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DIVISION 150
Project Requirements
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Section 151.) MOBILIZATION

Description

151.01 This work consists of moving personnel, equipment, material, and
incidentalsto the project and performing all work necessary before beginning
work at theproject site. Mobilizationincludesthe obtaining of permits, insur-
ance, and bonds.

M easur ement

151.02 Measure mobilization by the lump sum.

Payment

151.03 Theaccepted quantity, measured asprovided above, will bepaid at the
contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

The mobilization lump sum will be paid as follows:

(a) Bond premiums will be reimbursed according to FAR Clause 52.-
232-5, Payment Under Fixed-Price Construction Contracts, after receipt of
the evidence of payment.

(b) 50 percent of the lump sum, not to exceed 5 percent of the original
contract amount, will be paid following completion of 5 percent of the origi-
nal contract amount not including maobilization and bond premiums.

(c) Payment of the remaining portion of the lump sum, up to 10 percent of
theoriginal contract amount, will be paidfollowing completion of 10 percent
of the origina contract amount not including mobilization and bond
premiums.

(d)Any portion of the lump sum in excess of 10 percent of the original con-
tract amount will be paid after final acceptance.



Section 151
Payment will be made under:
Pay Item Pay Unit

15101 Mobilization Lumpsum
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Section 152.) CONSTRUCTION
SURVEY AND STAKING

Description

152.01 Thiswork consists of furnishing qualified personnel and necessary
equipment and material to survey, stake, calculate, and record data for the
control of work. This Section supplements FAR Clause 52.236-17, Layout of
Work.

Personnel, equipment, and material shall conform to thefollowing:

(@ Personnd.  Furnish technically qualified survey crews capable of
performinginatimely and accuratemanner. Anacceptablecrew supervisor
shall be on the project whenever surveying/staking isin progress.

(b) Equipment. Furnishsurvey instrumentsand supporting equi pment capa-
ble of achieving the specified tolerances.

(c)Material. Furnish acceptabletools, supplies, and stakes of the type and
quality normally used in highway survey work and suitablefor theintended
use. Furnish stakesand hubsof sufficient length to provideasolid setinthe
ground with sufficient surface area above ground for necessary legible
markings.

Congtruction Requirements

152.02General. TheGovernmentwill setinitial referencelines, will set hori-
zontal andvertical control points, andwill furnishthedatafor usein establish-
ing control for completion of each element of the work. Data relating to
horizontal and vertical alignment, theoretical slope stake catch points, and
other design datawill be furnished.

Before beginning construction, notify the CO of any missing initial reference
lines, control points, or stakes. The Government will reestablish initia
reference lines, control points, and stakes missing before the beginning of
construction.

Perform additional calculationsfor convenient use of Government-furnished
data. Provideimmediatenotification of apparent errorsintheinitial stakingor
inthefurnished data.

Preserveall initial referenceand control points. After beginning construction,

replace all destroyed or disturbed initial reference or control points necessary
to the work.
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Beforesurveying or staking, discussand coordinatethefollowingwiththe CO:

(a) Surveying and staking methods

(b) Stakemarking

(c) Grade control for courses of material

(d) Referencing

(e) Structure control

(f) Any other procedures and controls necessary for the work

Survey and establish controls within the tolerances shown in Table 152-1.

Prepare field notes in an approved format. Furnish all survey notes at least
weekly. Furnish calculations supporting pay quantities. All field notes and
supporting documentation become the property of the Government upon
completion of the work.

Start work only after staking for the affected work is accepted.

The construction survey and staking work may be spot checked for accuracy
and unacceptable portions of work may be rejected. Resurvey rejected work
and correct work that is not within the tolerances specified in Table 152-1.
Acceptance of the construction staking does not relieve the Contractor of
responsibility for correcting errorsdiscovered during thework and for bearing
all additional costs associated with the error.

Remove and dispose of all flagging, lath, stakes, and other staking material
after the project is complete.

152.03 Survey and Staking Requirements.

(&) Control points. Relocateinitial horizontal and vertical control pointsin
conflict with construction to areasthat will not be disturbed by construction
operations. Furnish the coordinates and el evations for the rel ocated points
before theinitial points are disturbed.

(b)Roadway crosssections  Takecross-sectionsnormal to centerline. The
centerline spacing between cross-section locations shall not exceed 20
meters. Take additional cross-sections at breaks in topography and at
changesin the typical section. For each cross-section, measure and record
points at breaks in topography, but at least every 5 meters. Measure and
record points to at least the anticipated slopes and reference locations.
Reduce all cross-section distancesto horizontal distances from centerline.
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(c) Slope stakes and references. Set slope stakes and references on both
sidesof centerlineat thecross-sectionlocations. Establish slopestakesinthe
field asthe actual point of intersection of the design roadway slopewith the
natural ground line. Set slope stake references outside the clearing limits.
Include al reference point and slope stake information on the reference
stakes. When initial references are provided, slope stakes may be set from
these points with verification of the slope stake location with field
measurements. Recatch slope stakes on any section that does not match the
staking report within the tolerances established in Table 152-1. Take
roadway cross-section data between centerline and the new slope stake
location. Setadditional referencesevenwheninitial referencesareprovided.

(d)Clearingandgrubbinglimits.  Set clearing and grubbing limitson both
sides of centerline at roadway cross-section locations.

(e) Centerline reetablishment. Reestablish centerline from instrument
control points. Spacing between centerline pointsshall not exceed 20 meters.
Reestablish centerline as many times as necessary to construct the work.

(f)Gradefinishingstakes  Set grade finishing stakes, for grade elevations
and horizontal alignment, on centerline and on each shoulder at roadway
cross-section locations. Set stakes at the top of subgrade and thetop of each
aggregate course.

Where turnouts are constructed, set stakes on centerline, on each normal
shoulder, and onthe shoulder of theturnout. In parking areas, set hubsat the
center and along the edges of the parking area. Set stakesinall ditchestobe
paved.

The maximum spacing between stakes in any direction is 20 meters. Use

brushes or guard stakes at each stake. Reset grade finishing stakes as many
times as necessary to construct the subgrade and each aggregate course.
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(g) Drainage sructures.  Stake drainage structuresto fit field conditions.
The location of the structures may differ from the plans. Perform the
following:

(2) Survey and record the ground profile along centerline of structure.

(2) Determine the slope catch points at the inlet and outlet.

(3) Set reference points and record information necessary to determine
structurelength and end treatments.

(4) Stake ditches or grade to make the structure functional.

(5) Plot the profile along centerline of the structure to show the natural
ground, the flow line, the roadway section, and the structure.

(6) Submit the plotted field-design cross-section for approval of final
structurelength and alignment.

(h) Bridges. Set adequate horizontal and vertical control and reference
pointsfor all bridge substructure and superstructure components. Establish
and reference the bridge chord or the bridge tangent. Also establish and
reference the centerline of each pier, bent, and abutment.

()Retainingwalls.  Survey and record profile measurementsalong theface
of the proposed wall and 2 metersin front of thewall face. Every 5 meters
along the length of the wall and at all major breaks in terrain, take cross-
sections within the limits designated by the CO. For each cross-section,
measure and record pointsevery 5 metersand at all major breaksin terrain.
Set adequate references and horizontal and vertical control points.

() Borrow stes.  Perform the work essential for initial layout and mea-
surement of theborrow site. Establish areferenced baseline, sitelimits, and
clearing limits. Survey and recordinitial and final cross-sections.

(k) Permanent monumentsand markers. Perform all survey and staking
necessary to establish permanent monuments and markers. Set permanent
monuments according to Section 621.

(DMiscdlaneoussurveyandsaking.  Perform all surveying, staking, and
recording of data essential for establishing the layout, control, and
measurement of the following, as applicable:

(1) Topsoil stripping
(2) Waste

(3) Approach roads
(4) Specia ditches
(5) Turf establishment
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(m) Intermediate surveying and staking. Perform al survey, staking,
recording of data, and cal cul ationsas necessary to construct the project from
the basic layout and controls established in () through (I) above.

Perform additional surveying and staking necessary to execute individual
work items.

Remeasure roadway excavation quantitiesif it hasbeen determined that any
portion of the work is acceptable but has not been completed to the lines,
grades, and dimensions shown on the plans or established by the CO.

Table152-1
Congruction Survey and Staking Tolerances
Staking Phase Horizontal Vertical
Control points 1:10000 +5mm
Centerline poi nts® ) (PC), (PT), (POT), 1:5000 +10 mm
and (POC) including references
Other centerline points +50 mm +100 mm
Cross-section points and slope staked? +50 mm +100 mm
Slope stake references? +50 mm +20 mm
Culverts, ditches, and minor drainage +50 mm +20mm
structures
Retaining walls +20 mm +10 mm
Bridge substructures : +10 mm
NTE® +20 mm
Bridge superstructures 1:5000 +10 mm
NTE® +5mm
Clearing and grubbing limits +500 mm )
Roadway subgrade finish stakes +50 mm +10 mm
Roadway finish grade stakes +50 mm +10 mm

(2) Centerline points: PC - point of curve, PT - point of tangent, POT - point on tan-
gent, POC - point on curve.

(2) Takethe cross-sections normal to the centerline +1 degree.

(3) Not to exceed.
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152.04 Acceptance.  Construction survey and staking will be evaluated under
Subsections 106.02 and 106.04.

M easur ement

152.05 Measure construction survey and staking, bridge survey and staking,
and retaining wall survey and staking by the lump sum.

Measure dope, reference, and clearing and grubbing stakes by the
kilometer.

Measure centerline reestablishment by the kilometer. Measure centerline
reestablishment only onetime.

M easure drainage structure survey and staking by the each.

Measure grade finishing stakes by the kilometer. Measure one time for the
subgrade and one time for each aggregate course.

M easure permanent monuments and markers by the each.

M easure miscell aneous survey and staking by the hour of survey work ordered
or by the lump sum. For miscellaneous survey and staking paid by the hour,
theminimum survey crew sizeis2 persons. Do not measuretimespent in mak-
ing preparations, travelingto and fromtheproject site, performing calculations,
plotting cross-sections and other data, processing computer data, and other
efforts necessary to successfully accomplish construction survey and staking.

Do not measure intermediate surveying and staking for payment.
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Payment

152,06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

The construction survey and staking lump sum item will be paid asfollows:
(&) 25 percent of thelump sum, not to exceed 0.5 percent of the original con-
tract amount, will be paid following completion of 10 percent of theoriginal
contract amount not including mabilization and payment for stockpiled
material.

(b)Payment of theremaining portion of thelump sumwill beprorated based
on the total work completed.

Thebridge survey and staking and the retaining wall survey and staking lump
sumitemswill be paid on aprorated basis as the applicable work progresses.

Payment will be made under:

Pay Item Pay Unit
15201 Construction survey and staking Lump sum
15202 Slope, reference, and clearing and grubbing stakes  Kilometer
15203 Centerline reestablishment Kilometer
15204 Drainage structure survey and staking Each
15205 Bridge survey and staking Lump sum
15206 Retaining wall survey and staking Lump sum
15207 Grade finishing stakes Kilometer
15208 Permanent monuments and markers Each
15209 Miscellaneous survey and staking Hour
15210 Miscellaneous survey and staking Lump sum
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Section 153.) CONTRACTOR QUALITY CONTROL

Description

153.01 Thiswork consistsof obtaining samplesfor Contractor quality control
testing, performing testsfor Contractor quality control, providing inspection,
and exercising management control to ensure that work conforms to the
contract requirements. This Section supplements FAR Clause 52.246-12,
Inspection of Construction.

Congtruction Requirements

153.02 Contractor Quality Control Plan. Before the start of the work,
submit a written quality control plan for acceptance. With prior approval,
submission of a quality control plan for items of work not immediately
scheduled to begin may be deferred.

Submit the following with the quality control plan:

(@ Process contral testing. List the materia to be tested, tests to be
conducted, the location of sampling, and the frequency of testing.

(b) Inspection/control procedures.  Address each of the following subjects
in each phase of construction:

(1) Preparatory phase.

(a) Review all contract requirements.

(b) Ensure compliance of component material to the contract re-
quirements.

(c) Coordinate all submittalsincluding certifications.

(d)Ensure capahility of equipment and personnel to comply with the
contract requirements.

(e) Ensure preliminary testing isaccomplished.

(f) Coordinate surveying and staking of the work.

(2) Start-up phase.
(a) Review thecontract requirementswith personnel whowill perform
thework.

(b) Inspect start-up of work.
(c) Establish standards of workmanship.
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(d) Providetraining as necessary.
(e) Establish detailed testing schedule based on the production
schedule.

(3) Production phase.

(a)Conductintermittent or continuousinspection during construction
to identify and correct deficiencies.

(b) Inspect completed phases before scheduled Government ac-
ceptance.

(c) Provide feedback and system changes to prevent repeated defi-
ciencies.

(c) Dexription of records. List the records to be maintained.
(d) Personne qualifications.

(1)Document thename, authority, relevant experience, and qualifications
of person with overall responsibility for the inspection system.

(2Document thenames, authority, and rel evant experienceof all person-
nel directly responsible for inspection and testing.

(&) Subcontractors.  Includethework of all subcontractors. 1f asubcontrac-
tor isto perform work under this Section, detail how that subcontractor will
interface with the Contractor'sand/or other subcontractor's organi zations.

Modifications or additions may be required to any part of the plan that is not
adequately covered. Acceptance of the quality control plan will be based on
the inclusion of the required information. Acceptance does not imply any
warranty by the Government that the plan will result in consistent contract
compliance. Itremainstheresponsihility of the Contractor to demonstrate such
compliance.

Do not begin the work until the quality control plan covering that work is
accepted.

Supplement the plan as work progresses and whenever quality control or
quality control personnel changes are made.
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153.03 Tesgting. Perform testing according to the accepted quality control
plan. Keep laboratory facilities clean and maintain all equipment in proper
working condition. Allow unrestricted accessfor inspection and review of the
facility.

153.04 Records. Maintain compl etetesting and inspection recordsand make
them accessible to the CO.

For each day of work, prepare an "Inspector's Daily Record of Construction
Operations' (Form FHWA 1413) or an approved alternate form. Includethe
following certification signed by the person with overall responsibility for the
inspection system:

"Itishereby certified that theinfor mation containedinthisrecordisaccu-
rate, and that all work documented her ein complieswith therequirements
of the contract. Any exceptionsto this certification are documented asa
part of thisrecord.”

Submit the record and certification within one working day of the work being
performed. If the record isincomplete, in error, or otherwise misleading, a
copy of the record will be returned with corrections noted. When chronic
errorsor omissionsoccur, correct the proceduresby which therecordsarepro-
duced.

Maintain linear control chartsthat identify the project number, contract item
number, test number, eachtest parameter, theupper and/or lower specification
limit applicable to each test parameter, and the test results. Use the control
charts as part of the quality control system to document the variability of the
process, to identify production and equipment problems, and to identify
potential pay factor adjustments.

Post control chartsin an accessible location and keep them up-to-date. Cease
production and/or make correctionsto the processwhen problemsare evident.
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153.05 Acceptance.  TheContractor'squality control systemwill beevaluated
under Subsection 106.02 based on the demonstrated ability of the quality
control system to result in work meeting the contract requirements.

If the Government'stesting and inspectionindicatethat the Contractor'squality
control system isineffective, make immediate improvementsto the system to

correct these inadequacies. Furnish notification in writing of improvements
and modificationsto the system.

M easur ement

153.06 Do not measure Contractor quality control for payment.
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Section 154. ) CONTRACTOR
SAMPLING AND TESTING

Description

154.01 Thiswork consists of obtaining samplesfor testing. When thereisa
contract pay itemfor Contractor testing, it al so consistsof testing and reporting
required test results. It does not include Contractor quality control testing
required under Section 153. However, include the work required under this
Section in the Section 153 quality control plan.

Congtruction Requirements

154.02 Sampling. Samplematerial to betested. The sampling schedulesand
timeswill be provided by the CO using arandom number system. In addition,
sampleany material that appearsdefectiveor inconsistent with similar material
being produced, unless such material isvoluntarily removed and replaced or
corrected.

Sample and split samples according to AASHTO or other acceptable proce-
dures. Allow the CO the opportunity to witness all sampling. Immediately
perform splitswhen required. Furnish approved containersfor the Governm-
ent's portion of split samples. Label Government samples. The CO will take
possession of the Government sampl es.

154.03 Teging. When there is a contract pay item for Contractor testing,
performall testsrequired by the Sampling and Testing Tablesfor all applicable
work. Allow the CO the opportunity to witness all testing. Testing of trial
samples may be required to demonstrate testing competence.

15404 Records Record test results on acceptable forms. Furnish all test
results in the minimum time reasonably necessary to perform the tests and
transmit theresults. Whentestsareonmaterial beingincorporatedinthework,
report test results within 24 hours. Payment for work may be delayed or the
work suspended until test results are provided.

154.05 Acceptance.  Contractor sampling and testing will be eval uated under
Subsections 106.02 and 106.04 based on Government verification testing.
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M easur ement

154.06 Measure Contractor testing by the lump sum.

Payment
154.07 Theaccepted quantity, measured asprovided above, will bepaid at the
contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
The Contractor testing lump sum will be paid asfollows:
(&) 25 percent of thelump sum, not to exceed 0.5 percent of the original con-
tract amount, will be paid after all thetesting facilitiesarein place, qualified
sampling and testing personnel areidentified, and thework being tested has
started.

(b) Payment for the remaining portion of the lump sum will be prorated
based on the total work completed.

Payment for all or part of thisitem may beretained, if Government verification
testing invalidatesthe Contractor testing.

Payment will be made under:
Pay Item Pay Unit

15401 Contractor testing Lump sum
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Section 155. ) SCHEDULES
FOR CONSTRUCTION CONTRACTS

Description

155.01 This work consists of scheduling and monitoring al construction
activities. This Section supplements FAR Clause 52.236-15, Schedules for
Construction Contracts.

Congtruction Requirements

155.02 General. Submit 3 copies of apreliminary construction schedule at
least 7 days before the preconstruction conference.

A preliminary construction schedule is a written narrative with a detailed
breakdown of all contract activities for the first 45 days after the notice to
proceed is issued. Within 7 days after the preconstruction conference, the
preliminary construction schedule will be accepted or rejected. If rejected,
submit arevised schedule within 3 days. Do not begin work, except mobili-
zation, traffic control, and Section 637 work, without an accepted preliminary
construction schedule.

Use either the Bar Chart Method (BCM) or the Critical Path Method (CPM)
described below to develop the construction schedule for the total contract
work. Preface each construction schedule as follows:

(a) Project name

(b) Contract number

(c) Contractor

(d) Original contract time allowed or completion date
(e) Type of construction schedule (initial or update)
(f) Effective date of the schedule

(g) Percent work complete

(h) Percent time used

Submit 3 copies of the construction schedule within 30 days after the noticeto
proceed is issued. Allow 14 days for acceptance or rejection of the
construction schedule or a revised schedule. If rejected, submit a revised
schedulewithin 7 days.

Do not show conflicts with any scheduled activities and order of work
reguirementsin the contract.
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Show completion of the work within the contract time.

155.03 Bar Chart Method (BCM).  TheBCM construction scheduleconsists
of aprogress bar chart and awritten narrative.

(@) Progressbar chart.  Thefollowing appliesto theinitial submission and
all updates:

(1) Useatimescaletographically show the percentage of work scheduled
for completion during the contract time.

(2) Define and relate activities to the contract pay items.

(3)Show all activitiesinthe order thework will be performed, including
submittals, submittal reviews, fabrication, and delivery.

(4) Show all critical (major) activitiesthat are controlling factorsin the
completion of the work.

(5)Show thetime needed to perform each activity and itsrelationshipin
timeto other activities.

(6) Show the total expected time to complete all work.
(7) Provide enough space for each activity to permit 2 additional plots
parallel to the original time span plot. Use one spacefor revision of the

planned time span, and one for showing actual time span achieved.

(b)Writtennarrative.  Furnishawritten narrativeof theactivitiesdisplayed
inthe progress bar chart.

155.04 Critical Path Method (CPM). The CPM construction schedule
consists of adiagram, atabulated schedule, and awritten narrative.

(@) Diagram. Usethe"activity-on-arrow" format for the arrow diagramsor
the "activity-on-node" format for precedence diagrams. The following
appliestotheinitial submission and al updates:

(1) Useatimescaleto graphically show the percent of work scheduled for
completion by any given date during the contract time.
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(2) Define and relate activities to the contract pay items.

(3) Show the sequence and interdependence of al activities including
submittals, submittal reviews, fabrication, and deliveries.

(4) Show all activity nodes, activity descriptions, and durations.
(5) Show all network dummies (for arrow diagrams only).
(6) Identify the critical path.

(b) Tabulated schedule.  Thefollowing requirementsapply to thetabul ated
schedule:

(1) For arrow diagrams, show activity beginning and ending node
numbers. For precedence diagrams, list activities and show lead or lag
times.

(2) Show activity durations.

(3) Show activity descriptions.

(4) Show early start and finish dates.

(5) Show late start and finish dates.

(6) Show status (critical or not).

(7) Show total float.

(Writtennarrative.  Furnishawritten narrativeof theactivitiesdisplayed
inthe schedulediagram.

155.05 Written Narrative.  Thefollowing appliesto the written narrative:
(a) Estimate starting and compl etion dates of each activity.

(b) Describe work to be done within each activity including the type and
guantity of equipment, labor, and material to be used.

(c) Describe the location on the project where each activity occurs.
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(d) Describe planned production rates by pay item quantities (e.g., cubic
meters of excavation per day/week).

(e) Describe work days per week, holidays, number of shifts per day, and
number of hours per shift.

(f) Estimate any periods during which an activity isidle or partialy idle.
Show the beginning and end dates for reduced production or idle time.

(g) Describe expected and critical delivery dates for equipment or material
that can affect timely completion of the project.

(h)Describecritical completion datesfor maintai ning the construction sche-
dule.

(i) Identify the vendor, supplier, or subcontractor to perform the activity.
State all assumptions made in the scheduling of the subcontractor's or
supplier'swork.
155.06 ScheduleUpdates.  Review the construction scheduleto verify finish
datesof completed activities, remaining duration of uncompl eted activities, and
any proposed logic and/or time estimate revisions. Keep the CO informed of
the current construction schedule and all logic changes.

Submit 3 copies of an updated construction schedule for acceptance at least
every 8 weeks or when:

(a) A delay occursin the completion of acritical (major) activity.

(b) A delay occurs which causes a change in the critical path for CPM
schedules or achangein acritical activity for BCM schedules.

(©)The actual prosecution of the work is different from that represented on
the current construction schedule.

(d) There is an addition, deletion, or revision of activities caused by a
contract modification.

(e) Thereisachangein the schedulelogic.
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155.07 Acceptance. Construction schedules will be evaluated under Sub-
section 106.02.

M easur ement

155.08 Measure construction schedules by the lump sum.

Payment
155.09 Theaccepted quantity, measured asprovided above, will bepaid at the
contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
The construction schedule lump sum will be paid asfollows:
(@) 25 percent of the lump sum, not to exceed 0.5 percent of the original
contract amount, will be paid after the preliminary construction scheduleis
accepted.

(b) 50 percent of the lump sum will be paid after the construction schedule
is accepted.

(c)Payment of the remaining portion of thelump sumwill be prorated based
on the total work completed.

Payment will be made under:
Pay Item Pay Unit

15501 Construction schedule Lump sum
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Section 156.) PUBLIC TRAFFIC

Description
156.01 Thiswork consistsof controlling and protecting publictraffic adjacent

to and within the project. This section supplements FAR Clause 52.236-13,
Accident Prevention.

Material
156.02 Conform to the following Section:

Temporary traffic control 635

Congtruction Requirements

156.03 Accommodating Traffic During Work. Accommodate traffic
according to the contract traffic control plan, MUTCD, Section 635, and this
Section. The Contractor may submit an alternate traffic control proposal.
Submit alternate traffic control proposals according to Subsection 104.03 for
acceptance at least 30 days before intended use.

Performwork inamanner that assuresthe safety and convenienceof thepublic
and protectstheresidents and property adjacent to the project. Accommodate
public traffic on roads adjacent to and within the project until the project is
accepted according to Subsection 106.07(b).

156.04 Maintaining Roadways During Work. Perform roadway mainte-
nance asfollows:

(a)Construct and remove detour roads and bridges asrequired by thetraffic
control plan.

(b)Maintainintersectionswithtrails, roads, streets, businesses, parkinglots,
residences, garages, farms, and other features.

(c) Provide access for snow removal by others.
(d) Maintain areasonably dust-free traveled way.

(e) Remove accumulations of soil and other material from traveled way.
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Maintain the roadway and detours in a safe and acceptable condition. If
corrective action is requested and the corrective action is not taken immedi-
ately, the condition may be corrected and the cost of the corrective action
deducted from monies due the Contractor.

156.05 Maintaining Roadways During Non-Work Periods. Maintain
roadways and traffic control for public traffic during al periodswhenwork is
not in progress. The Government is responsible for snow removal.

156.06 Limitationson Congr uction Oper ations. Whentheroadway isopen
to public traffic, restrict operations as follows:

(a) Operate equipment in the direction of traffic, where practical.

(b) Install permanent traffic barrierswithin 30 daysof completing thesurface
course.

(c)For shoulder drop-offsin excess of 50 millimeters, provide"Low Shoul-
der" warning signs. For shoulder drop-offs in excess of 100 millimeters,
provideal:3fillet with "Low Shoulder" warning signs. Complete the con-
struction of shoulders adjacent to traffic lanes to the same elevation within
14 days.

(d)Provide minimum lane widths of 3.0 meters. Use barricades, drums, or
other acceptable devices to delineate traffic lanes through areas where the
edge of pavement or intended path has been obliterated by construction
operations.

(e) Locate staging areas at least 10 meters from the traveled way or behind
acceptable traffic barriers. Obtain approval of the location and access to
staging areas. Store unused traffic control devicesat staging areas.

(f) Park equipment at least 10 meters from the traveled way or behind ac-
ceptabletraffic barriers.

(9) Provideparking areasfor empl oyees personal vehiclesinapproved areas.
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(h) Provide two-way radio communications between flaggers and between
flaggers and pilot cars unless flaggers are able to see each other and
communicate. Citizen band radios are not acceptable. Make radio equip-
ment available to the CO as necessary.

(i)Where switching traffic to acompl eted |ane, provide adequate personnel
and equipment to set or relocate traffic control devices.

(j) Limit construction caused delays to public traffic to a maximum of 30
minutes per passage through the project.

156.07 NighttimeOperations.  Perform construction operations during the
hours of daylight (%2 hour after sunriseto %2 hour before sunset).

Where night operations are permitted, submit a night lighting system for
approval. Includethelight types, |ocations, and themanner inwhichthelights
will be moved. Submit the proposed system at least 14 days before use. Use
anindependent source other than vehicle headlights. Do not useincandescent
lights. Furnish and install the approved system to illuminate the entire work
area. Position the lights so they do not shine directly at motorists traveling
from any direction. If the operation is moving, move the lighting with the
operation. Provide lighting at each flagger location. Equip al vehicleswith
an exterior flashing yellow domelight.

156.08 Trafficand Safety Supervisor.  Provide atraffic and safety super-
visor who is certified by a state highway agency or other acceptable certifica
tion program. Do not designate the superintendent as the traffic safety
supervisor. Furnishthetraffic safety supervisor's name, address, and 24-hour
telephonenumber(s) at the preconstruction conference. Atall timesduringthe
contract, including periods of suspensions and work stoppages, perform all of
thefollowing:

(a) Implement the traffic control plans.

(b)Coordinate traffic control operations, including those of subcontractors
and suppliers.

(c)Ensurethecondition, position, and applicability of traffic control devices
inuse.

(d) Immediately correct traffic control deficiencies.

(e) Coordinate traffic control maintenance operationswith the CO.

(f) Ensure unused traffic control devices are properly handled and stored.
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(9) Conduct weekly traffic safety meetings for construction workers and
invite the CO to these weekly meetings.
(h) Furnish aweekly certification that inspections and reviews were con-
ducted and that the traffic control devices meet contract requirements.
Include the number and types of devicesin use. Report with the weekly
certification, al changes or corrective actions taken to ensure the safe
passage of public traffic through the project.

156.09 Acceptance.  Public traffic work will be evaluated under Subsec-
tion 106.02.

Traffic control devices and services will be evaluated under Section 635.
M easurement and Payment

156.10 See Subsection 109.05.

Measure traffic control under Section 635.

Measure dust abatement under Section 158 or 306.

Measure detour construction, when required by the contract, under the
applicable pay items.
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Section 157.) SOIL EROSION CONTROL

Description

157.01 Thiswork consistsof furnishing, constructing, and maintaining perma-
nent and temporary erosion and sediment control measures.

Material

157.02 Conform to the following Subsections:

Backfill material 704.03
Bales 713.13
Erosion control culvert pipe 713.15
Fertilizer 713.03
Geotextile 714.01
Matting 629.02
Mulch 713.05
Plasticlining 725.19
Riprap 251.02
Sandbags 713.14
Seed 713.04
Silt fence 713.16
Water 725.01

Congtruction Requirements

157.03General. Provide permanent and temporary erosion control measures
to minimizeerosion and sedimentation during and after construction according
to the contract erosion control plan, contract permits, Section 107, and this
Section. Contract permits amend the requirements of this Section. Do not
modify thetype, size, or location of any control or practice without approval.

The contract erosion control plan reflects special concerns and measures to
protect resources. An aternate erosion control proposal, with all necessary
permits, may be submitted for approval according to Subsection 104.03. Sub-
mit alternate erosion control proposals at least 30 days before their intended
use.
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When erosion control measures are not functioning asintended, immediately
take corrective action.

157.04 Controlsand Limitationson Work. Before grubbing and grading,
construct all erosion controls around the perimeter of the project including
filter barriers, diversion, and settling structures.

Limit the combined grubbing and grading operations area to 30 000 square
meters of exposed soil a onetime.

Construct erosion control and sediment control measures asfollows:

(a)Construct temporary erosion controlsinincremental stagesas construc-
tion proceeds.

(b)Constructtemporary slopedrains, diversionchannels, and earthbermsto
protect disturbed areas and slopes.

(c) Unless a specific seeding season isidentified in the contract, apply per-
manent turf establishment to the finished slopes and ditches within 30 days
according to Sections 624 and 625.

(d) Apply temporary turf establishment or other approved measures on
disturbed areas that will remain exposed for over 30 days.

(e) Construct outlet protection as soon as culverts or other structures are
complete.

(f) Construct permanent erosion controls including waterway linings and
slope treatments as soon as practical or upon completion of the roadbed.

(g)Construct and maintain erosion controlson and around soil stockpilesto
prevent soil loss.

(h) Following each day's grading operations, shape earthwork to minimize
and control erosion from storm runoff.
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157.05 Filter Barriers.  Construct silt fence, bales, and brush barriers for
filtering sediment from runoff and reducing the velocity of sheet flow.
Conserve brush from clearing operations to construct brush barriers.

157.06 Sediment Retention Structures. Construct sediment retention
structures of the following types:

(a) Temporary sediment traps. Construct temporary sediment traps to
detain runoff from disturbed areas and settle out sediment. Provide outlet
protection.

(b) Sediment basins.  Construct sediment basins to store runoff and settle
out sediment for largedrainage areas. Construct sediment basinsaccording
to Section 204. Construct riser pipes according to Section 602. Provide
outlet protection.

157.07 Outlet Protection.  Construct riprap aprons or basinsto reduce water
velocity and prevent scour at the outlet of permanent and temporary erosion
control measures. Construct riprap according to Section 251.

157.08 Water Crossings.  Construct temporary culvert pipe at temporary
crossings where construction vehicles cross alive waterway.

157.09 Diverdons.  Construct temporary channels, temporary culverts, earth
berms, or sandbags to divert water around disturbed areas and slopes. Use
temporary channels, temporary culverts, pumps, sandbags, or other methodsto
divert the flow of live streams for permanent culvert installations and other
work. Stabilize channels according to Subsection 157.10. Provide outlet
protection.

157.10 Waterway and Saope Protection and Stabilization. Use plastic
lining, riprap, check dams, erosion control blankets and mats, and tempo-
rary slope drains asfollows:

(@) Plagticlining. Useplasticliningto protect underlying soil from erosion.
Place the plastic lining loosely on a smooth soil surface free of projections
or depressions that may cause the liner to puncture or tear. Lap transverse
jointsaminimum of 1 meter inthedirection of flow. Do not uselongitudinal
joints. Anchor theliningin placeusing riprap.
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(b) Riprap. Construct riprap for channel lining according to Section 251.

(c)Checkdams  Construct riprap, sandbags, or earth berms for temporary
dams to reduce the vel ocity of runoff in ditches and swales.

(d)Blanketsandmats.  Useerosion control mulch blankets, erosion control
mats, turf reinforcement mats, erosion control and revegetation mats,
fiberglassroving, and synthetic or organic mulch control netting to stabilize
waterways and slopes before or after temporary or permanent seeding.
Install according to Section 629.

(e) Temporary slope drains. Use drainpipe, riprap, or plastic lined
waterway for temporary slopedrainsto channel runoff down dopes. Channel
water into the slope drain with an earth berm constructed at the top of a cut
or fill. Anchor slope drainsto the slope. Provide outlet protection.

157.11 Temporary Turf Edablishment.  Apply seed, fertilizer, and mulch
for soil erosion protection at theratesshownin Table 157-1. Protect and care
for seeded areas, including watering, until permanent turf establishment isin
place.

Table157-1
Application RatesFor Temporary Turf Egablishment
Material Application Rate
kgha
Seed 40
Fertilizer 375
Mulch, 40+10 mm depth 1500
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157.12 Ingpection and Reporting.  Inspect all erosion control facilities at
least every 7 days, within 24 hours after more than 10 millimetersof rainina
24-hour period, and as required by the contract permits.

Within 24 hours, furnish inspection reportsto the CO whichincludeall of the
following:

(a) Summary of theinspection

(b) Names of personnel making the inspection

(c) Date and time of inspection

(d) Observations made

(e) Corrective action necessary, action taken, and date and time of action

157.13 Maintenance and Cleanup. Maintain temporary erosion control
measuresinworking conditionuntil theprojectiscompl eteor themeasuresare
no longer needed. Clean erosion control measureswhen half full of sediment.
Use the sediment in the work, if acceptable, or dispose of it according to
Subsection 204.14.

Replace erosion control measuresthat cannot be maintained and thosethat are
damaged by construction operations.

Remove and dispose of temporary erosion control measures when the turf is
satisfactorily established and drainage ditches and channels are lined and
stabilized. Remove and dispose of erosion control measures according to
Subsection 203.05.

Restorethegroundtoitsnatural or intended condition and provide permanent
erosion control measures.

157.14 Acceptance. Material for soil erosion control measures will be
evaluated under Subsections 106.02 and 106.03.

Construction, maintenance, and removal of soil erosion control measureswill
be evaluated under Subsections 106.02 and 106.04.

Geotextile will be evaluated under Section 207.
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M easur ement

157.15 Measurethefollowing itemsfor payment when ordered by the CO and
installed. Do not measure replacement items for payment.

Measure silt fence, brush barriers, slope drains, earth berms, and temporary
culvert pipe by the meter.

M easure bales, check dams, sandbags, sediment traps, and riser pipe assem-
blies by the each.

Measure plastic lining by the square meter excluding overlaps.

M easuretemporary turf establishment by the hectare on the ground surface or

531 the kilogram. When measurement is by the kilogram, weigh the seed in
ilograms.

Measure excavation for diversion channels and sediment basins under
Section 204.

Measure riprap under Section 251.

M easure permanent paved waterways under Section 608.
M easure permanent slope paving under Section 616.

M easure topsoil under Section 624.

M easure permanent turf establishment under Section 625.
M easure matting under Section 629.

Payment

157.16 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.
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Progress payments for erosion control measures will be made asfollows:

(@) 50 percent of the unit bid price for each item will be paid upon
installation.

(b) 25 percent of the unit bid price for each item will be paid following
completion of 50 percent of the contract amount.

(c)Payment of the remaining portion of the unit bid pricefor each item will
be paid when the temporary erosion control measures are removed from the
project.

Payment will be made under:

Pay Item Pay Unit
15701 Temporary turf establishment Kilogram
15702 Temporary turf establishment Hectare
15703 Silt fence Meter
15704 Brushbarriers Meter
15705 Slopedrains Meter
15706 Earthberms Meter
15707 Temporary culvert pipe Meter
15708 Bales _(description) Each
15709 Check dams Each
15710 Sandbags Each
15711 Sediment traps Each
15712 Riser pipe assembly Each
15713 Plasticlining Square meter
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Section 158.) WATERING FOR DUST CONTROL

Description

158.01 Thiswork consistsof furnishing and applying water for the control of
dust caused by the work and public travel.

Material
158.02 Conform to the following Subsection:

Water 725.01

Congtruction Requirements

158.03 General. Provide an adequate water supply and apply water needed
at all hours(including nights, weekends, and periodsof nonwork) asnecessary
to control dust. Uniformly apply water using pressure-type distributors, pipe-
lines equipped with spray systems, or hoses with nozzles.

(a) Project dust control for public benefit. Control dust within the
construction limits at all hours when the project is open to public traffic.
When the project is not open to public traffic, control dust in areas of the
project which neighbor inhabited residences or places of business. Control
dust on approved, active detours established for the project. Apply water at
the locations, rates, and frequencies ordered by the CO.

(b) Other dust control. Control dust on active haul roads, in pits and
staging areas, and on the project during all periods not covered in (a) above.

158.04 Acceptance. Furnishing and placing water will be evaluated under
Subsection 106.02.

M easur ement
158.05 When applied according to Subsection 158.03(a), measurewatering for

dust control by the cubic meter in the hauling vehicle or by metering. Do not
measure water applied according to Subsection 158.03(b) for payment.
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Payment
158.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

15801 Watering for dust control Cubic meter

96



DIVISION 200
Earthwork
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Section 201.) CLEARING AND GRUBBING
Description

201.01 Thiswork consistsof clearing and grubbing within the clearing limits
designated on the plans.

Material
201.02 Conform to the following Subsections:

Backfill material 704.03
Tree wound dressing 713.08(g)

Congtruction Requirements

201.03 General. Construct erosion control measures according to Section

157. Perform work within designated limits. Do not damage vegetation
designated to remain. If vegetation designated to remain is damaged or
destroyed, repair or replace the vegetation in an acceptable manner. Where
possible, preserve all vegetation adjacent to bodies of water. Treat cuts or
scarred surfaces of trees and shrubs with tree wound dressing.

201.04 Clearing. Within the clearing limits, clear trees, brush, downed
timber, and other vegetation asfollows:

(a) Cut all trees so they fall within the clearing limits.

(b) In areas of cut slope rounding, cut stumps flush with or below the final
groundline.

(0)lnareasoutsidethe excavation, embankment, and slope rounding limits,
cut stumpsto within 150 millimeters of the ground.

(d) Trim tree branches that extend over the road surface and shoulders to
attain a clear height of 6 meters. If required, remove other branches to
present a balanced appearance. Trim according to accepted tree surgery
practices. Treat wounds with tree wound dressing.
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201.05 Grubbing. Grub deep enough to remove stumps, roots, buried logs,
moss, turf, or other vegetative debris asfollows:

(a) Grub all areas to be excavated, except for cut slope rounding areas.
(b) Grub all embankment areas, except that undisturbed stumps protruding
less than 150 millimeters above the original ground and covered with a

minimum of 1 meter of embankment may be left in place.

(c) Grub pits, channel changes, and ditches only to the depth necessary for
theexcavation.

(d) Backfill stump holes and other grubbing holes with backfill material to
the level of the surrounding ground according to Subsection 209.10.
Compact backfill according to Subsection 209.11.

201.06 Disposal. Merchantabletimber isthe Contractor's property. Dispose
of clearing and grubbing debris according to Subsection 203.05.

201.07 Acceptance. Clearing and grubbing will be evaluated for under
Subsection 106.02.

Material for tree wound dressing will be evaluated under Subsection 106.03.

Backfilling and compacting of stumps and grubbing holes will be evaluated
under Section 209.

M easurement
201.08 Measure clearing and grubbing by the hectare or by the lump sum. Do
not make deductions from the area computation unless excluded areas are
identified in the contract.

Do not measure clearing and grubbing of borrow or material sources for
payment.
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Payment

201.09 Theaccepted quantity, measured asprovided above, will bepaid at the
contract price per unit of measurement for the pay itemslisted below that are
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
20101 Clearing and grubbing Hectare
20102 Clearing and grubbing Lumpsum
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Section 202.) ADDITIONAL
CLEARING AND GRUBBING

Description

202.01 Thiswork consistsof clearing and grubbing outsidetheclearing limits
specifiedin Section 201. It includesscalloping clearing lines, clearing vistas,
thinning vegetation, special clearing and grubbing, and the removal of indi-
vidual treesand stumps.

202.02 Definitions.

(8) Sdectivedlearing.  Clearing where some trees and/or other vegetation
isdesignated to remain.

(b) Sdectivecdearingand grubbing.  Clearing and grubbing where some
trees and/or vegetation isdesignated to remain.

(c) Special dearingand grubbing.  Clearing and grubbing where all trees
and/or vegetation are removed.

(d) Removal of individual treesor sumps. Removing individual trees or
stumpsoutsidetheclearing limitsdesignated in Section 201 or outside areas
designated in (@) through (c) above.

Congtruction Requirements

202.03General. Clear and grub according to Section 201 except asmodified
herein. Donot push, pull, or fall treesinto treesdesignated toremain. Remove
designated debrisby methodsthat prevent damageto vegetation not designated
to be removed. Dispose of clearing and grubbing debris according to
Subsection 203.05.

202.04 Selective Clearing. Clear and dispose of al trees, snags, brush,
downed timber, and other vegetation designated to be removed.

202.05 Sdective Clearing and Grubbing. Clear, grub, and dispose of all

trees, snags, brush, downed timber, stumps, roots, buried logs, moss, turf,
grass, and other vegetation designated to be removed.
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202.06 Special Clearingand Grubbing.  Clear, grub, and disposeof all trees,
snags, brush, downed timber, stumps, roots, buried logs, moss, turf, grass, and
other vegetation.

202.07 Removal of Individual Treesor Stumps. Remove and dispose of all
designated trees or stumps.

202.08 Acceptance.  Additional clearing and grubbing work will beevaluated
under Subsection 106.02 and Section 201.

M easur ement

202.09 Measure selective clearing, selective clearing and grubbing, and
special clearing and grubbing by the hectare.

Measure removal of individual trees by the square meter based on the average
diameter at the cutoff. Do not measure trees less than 150 millimeters in
diameter at the cutoff for payment.

Measure removal of individual stumps by the each.

Payment

202.10 Theaccepted quantity, measured asprovided above, will bepaid at the
contract price per unit of measurement for the pay items|listed below that are
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
20201 Selective clearing Hectare
20202 Selective clearing and grubbing Hectare
20203 Special clearing and grubbing Hectare
20204 Removal of individua trees Square meter
20205 Removal of individual stumps Each
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Section 203.) REMOVAL OF STRUCTURES
AND OBSTRUCTIONS

Description

203.01 Thiswork consistsof salvaging, removing, and disposing of buildings,
fences, structures, pavements, culverts, utilities, curbs, sidewalks, and other ob-
structions.

Material
203.02 Conform to the following Section and Subsection:

Backfill material 704.03
Concrete 601

Congtruction Requirements

203.03 Salvaging Material. Salvage, with reasonable care, all materia
designated to be salvaged. Salvagein readily transportable sectionsor pieces.
Replace or repair al members, pins, nuts, plates, and related hardware
damaged, lost, or destroyed during the salvage operation. Wireall loose parts
to adjacent members or pack them in sturdy boxes with the contents clearly
marked.

Matchmark members of salvaged structures. Furnish one set of drawings
identifying the members and their respective matchmarks.

Stockpile salvaged material at adesignated area on the project.

203.04 Removing Material. Saw cut sidewaks, curbs, pavements, and
structureswhen partial removal isrequired.

Construct structurally adequate debris shields to contain debris within the
constructionlimits. Do not permit debristo enter waterways, travel lanesopen
to public traffic, or areas designated not to be disturbed.

Raze and remove all buildings, foundations, pavements, sidewalks, curbs,

fences, structures, and other obstructions interfering with the work and not
designated to remain.
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Where part of an existing culvert is removed, remove al of the culvert up-
stream from the removal. The remaining downstream culvert may be left in
place if no portion of the culvert is within 1 meter of the subgrade, em-
bankment slope, or new culvert or structure; and the culvert ends are sealed
with concrete.

Remove structures and obstructionsin the roadbed to 1 meter below subgrade
elevation. Removestructuresand obstructionsoutsi detheroadbed to 0.5 meter
below finished ground or to the natural stream bottom.

Abandon existing manholes, inlets, catch basins, and spring boxes according
to Subsection 604.07.

Except in excavation areas, backfill and compact cavities left by structure
removal with backfill material to the level of the finished ground. Backfill
excavated areas according to Subsection 209.10. Compact backfill according
to Subsection 209.11.

203.05 Disposingof Material.  Where economically and practically feasible,
the Contractor isurged to recycle material. Dispose of debrisand unsuitable
and excess materia asfollows:

(8 Removefrom project.  Recycle or dispose of materia legally off the
project. Furnishastatement documenting the nature and quantity of material
processed or sold for recycling. Otherwise, furnish a signed copy of the
disposal agreement before disposal begins.

(b)Burn. Obtain necessary burning permits. Furnish acopy of theburning
permits before burning begins.

Burn using high intensity burning processes that produce few emissions.
Examplesincludeincinerators, high stacking, or pit and ditch burning with
forcedair supplements. Provideacompetent watchperson during theburning
operations.

When burning is complete, extinguish the fire so no smoldering debris re-
mains. Dispose of unburned material according to (@) above.

(©)Bury. Bury debrisintrenchesor pitsin approved areaswithin theright-

of-way. Do not bury debrisinside the roadway prism limits, beneath drain-
age ditches, or in any areas subject to free-flowing water.
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Place debris in alternating layers with earth material. Alternating layers
consist of 1 meter of debris covered with 0.5 meter of earth. Distribute
stumps, logs, and other large piecesto form adense mass and minimize air
voids. Fill all voids. Cover the top layer of buried debris with at least 0.5
meter of compacted earth. Grade and shape the area.

(d) Hazardousmaterial. ~ Furnish acopy of all disposal permits. Dispose
of material according to Federal, state, and local regulations.

203.06 Acceptance.  Removal of structuresand obstructionswill beeval uated
under Subsection 106.02.

Backfilling and compacting cavitiesleft by structureswill be evaluated under
Section 209.

Concrete will be evaluated under Section 601.

M easur ement

203.07 Measure removal of structures and obstructions by the each, by the
meter, by the square meter, or by thelump sum. Measureremoval by the meter
and by the square meter before removal.

Payment
203.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
20301 Removal _(description) Each
20302 Removal _(description) Meter
20303 Removal _(description) Square meter
20304 Removal _(description) Lumpsum
20305 Removal of structures and obstructions Lump sum
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Section 204.) EXCAVATION AND EMBANKMENT

Description

204.01 Thiswork consists of excavating material and constructing embank-
ments. This includes furnishing, hauling, stockpiling, placing, disposing,
sloping, shaping, compacting, and finishing earthen and rocky material.

204.02 Definitions.
(a) Excavation. Excavation consists of the following:

(1) Roadway excavation.  All material excavated from within theright-
of-way or easement areas, except subexcavation coveredin (2) below and
structure excavation covered in Sections 208 and 209. Roadway exca-
vation includes all material encountered regardless of its nature or
characteristics.

(2) Subexcavation. Material excavated from below subgrade elevation
in cut sections or from below the original groundline in embankment
sections. Subexcavation does not include the work required by Subsec-
tions 204.05, 204.06(b), and 204.06(c).

(3)Borrowexcavation. Material usedfor embankment constructionthat
isobtained from outside theroadway prism. Borrow excavation includes
unclassified borrow, select borrow, and select topping.

(b) Embankment condruction.  Embankment construction consists of the
placement and compaction of roadway or borrow excavation. Thiswork in-
cludes:

(2) Preparing foundation for embankment

(2) Constructing roadway embankments

(3) Benching for side-hill embankments

(4) Constructing dikes, ramps, mounds, and berms

(5) Backfilling subexcavated areas, holes, pits, and other depressions

(c) Embankment material.  Material for embankment construction are:

(1) Rock. Rock is material containing 25 percent or more, by volume,
rock particles greater than 100 millimetersin diameter.
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(2) Earth. Earthismaterial containing lessthan 25 percent, by volume,
rock particlesgreater than 100 millimetersin diameter.

(d) Conserved topsoil. Excavated materia conserved from the roadway
excavation and embankment foundation areasthat is suitable for growth of
grass, cover crops, or native vegetation. A material reasonably free from
hard soil, rock, clay, toxic substances, litter, or other deleterious material.

(e) Wage. Excess and unsuitable roadway excavation and subexcavation
that cannot be used.

Material

204.03 Conform to the following Subsections:

Backfill materia 704.03
Select borrow 704.07
Select topping 704.08
Topping 704.05
Unclassified borrow 704.06
Water 725.01

Congtruction Requirements

204.04 Preparation for Roadway Excavation and Embankment  Con-
druction. Clear the areaof vegetation and obstructions according to Sections
201 and 203.

204.05 Conserved Topsoil . Conserve topsoil from roadway excavation and
embankment foundation areas. Stockpile conserved topsoil in low windrows
immediately beyond the rounding limits of cut and embankment slopesor in
other approved locations. Separate topsoil from other excavated material.

Place conserved topsoil on completed slopes according to Section 624.
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204.06 Roadway Excavation. Excavate asfollows:

(a)General. Donot disturb material and vegetation outsidethe construction
limits.

Excavate material suitablefor backfill, roadbed finishing, topping, or other
purposesin asequencethat permitsthe placement of the excavation directly
into itsfinal position or in stockpilesfor subsequent placing.

Incorporateonly suitablematerial intoembankments. Replaceany shortage
of suitable material caused by premature disposal of roadway excavation.
Disposeof unsuitableor excessexcavation material according to Subsection
204.14.

At the end of each day's operations, shape to drain and compact the work
areato auniform cross-section. Eliminate al rutsand low spotsthat could
hold water.

(b)Rock cuts.  Blast rock according to Section 205. Excavate rock cutsto
150 millimeters below subgrade within the roadbed limits. Backfill to sub-
grade with topping or with other suitable material. Compact the material
according to Subsection 204.11.

(c)Earthcuts.  Scarify earth cutsto 150 millimeters bel ow subgrade within
theroadbed limits. Compact the scarified material according to Subsection
204.11.

204.07 Subexcavation. Excavatematerial tothelimitsdesignated by the CO.
Where applicable, survey cross-sections according to Section 152. Prevent
unsuitable material from becoming mixed with the backfill. Dispose of
unsuitable material according to Subsection 204.14.  Backfill the
subexcavation with topping, or other suitable material. Compact the material
according to Subsection 204.11.

204.08 Borrow Excavation.  Use al suitable roadway excavation in em-
bankment construction. Do not useborrow excavationwhenit resultsinexcess
roadway excavation. Excess borrow excavation will be deducted from the
appropriate borrow excavation quantity.
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Obtain borrow source acceptance according to Subsection 105.02. Develop
and restore borrow sources according to Subsection 105.03. Do not excavate
beyond the established limits. When applicable, shape the borrow source to
permit accurate measurements when excavation iscomplete.

204.09 Preparing Foundation for Embankment Congtruction. Prepare
foundation for embankment construction asfollows:

(8) Embankment lessthan 1 meter high over natural ground. Complete-
ly break up the cleared ground surface to a minimum depth of 150 milli-
meters by plowing or scarifying. Compact the ground surface according to
Subsection 204.11.

(b) Embankment lessthan 0.5 meter high over an existing asphalt, con-

crete or grave roadsurface.  Scarify gravel roads to a minimum depth of
150 millimeters. Scarify or pulverize asphalt and concrete roads to 150
millimeters below the pavement. Reduceall particlesto a maximum size of
150 millimeters and produce a uniform material. Compact the surface ac-
cording to Subsection 204.11.

(c) Embankment across ground not capable of supporting equipment.
Dump successive loads of embankment material in auniformly distributed
layer to construct the lower portion of the embankment. Limit the layer
thickness to the minimum depth necessary to support the equipment.

(d) Embankment on an exigingdopesteeper than 1:3 (1 unit vertical to

3 units horizontal). Cut horizontal benches in the existing slope to a
sufficient width to accommodate placement and compaction operationsand
equipment. Bench the slope asthe embankment is placed and compacted in
layers. Begin each bench at the intersection of the original ground and the
vertical cut of the previous bench.

204.10 Embankment Construction. Incorporate only suitable roadway
excavation material into the embankment. When the supply of suitable
roadway excavation isexhausted, furnish unclassified borrow to completethe
embankment. Construct embankmentsasfollows:

(a) General. At the end of each day's operations, shape to drain and

compact the embankment surface to auniform cross-section. Eliminate all
ruts and low spotsthat could hold water.
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During all stages of construction, route and distribute hauling and leveling
equipment over the width and length of each layer of material.

Compact embankment side slopes with atamping typeroller or by walking
with a dozer. For slopes 1:1.75 or steeper, compact the slopes as con-
struction of the embankment progresses.

(b)Rock. Placerock in horizontal layers not exceeding 300 millimetersin
compacted thickness. Material composed predominantly of bouldersor rock
fragmentstoo large for 300-millimeter layers may be placed in layers of up
to 600 millimetersthick. Incorporate oversize boulders or rock fragments
into a 600-millimeter layer by reducing them in size or placing them
individually according to (c) below. Placerock layerswith sufficient earth
and smaller rockstofill thevoids. Compact each layer according to Subsec-
tion 204.11 before placing the next layer.

Construct the top 300 millimeters of the embankment with topping or other
suitablematerial.

(©) Individual rock fragments and boulders. Place individual rock
fragments and boulders greater than 600 millimeters in diameter asfol-
lows:

(1) Reduce rock to lessthan 1200 millimetersin the largest dimension.

(2)Distributerock within the embankment to prevent nesting and fill the
voids between them with finer material.

(3) Compact each layer according to Subsection 204.11.
(d)Earth. Placeearthinhorizontal layersnot exceeding 300 millimetersin
compacted thickness. Incorporate oversize boulders or rock fragmentsinto
the 300-millimeter layersby reducing themin sizeor placing themindividu-
ally asrequired in (c) above.

Compact each layer according to Subsection 204.11 before placing the next
layer.
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(€) Embankment outsdeof roadway prism. Where placing embankment
outside the staked roadway prism, place material in horizontal layers not
exceeding 600 millimeters in compacted thickness. Compact each layer
according to Subsection 204.11(a).

(f) Other Embankments. Where placing embankment on one side of
abutments, wing walls, piers, or culvert headwalls, compact the material
using methods that prevent excessive pressure against the structure.

Where placing embankment material on both sidesof aconcretewall or box
structure, conduct operations so compacted embankment material is at the
same elevation on both sides of the structure.

Where structural pilings are placed in embankment locations, limit the
maximum particlesizeto 100 millimeters.

204.11 Compaction. Compact asfollows:

(@ Rock embankment.  Adjust the moisture content of the material to a
moisture content suitable for compaction. Compact each layer of material
full width with one of the following:

(1) Four roller passes of a45-metric ton compression-type roller

(2) Four roller passes of avibratory roller having aminimum dynamic
force of 180 kilonewtons impact per vibration and aminimum

frequency of 16 hertz

(3) Eight roller passes of a 20-metric ton compression-typeroller

(4) Eight roller passes of avibratory roller having a minimum dynamic

force of 130 kilonewtonsimpact per vibration and a minimum

frequency of 16 hertz

Proportion the compactive effort for layers deeper than 300 millimeters as
follows.

 For each additional 150 millimeters or fraction thereof, increase the
number of roller passesin (1) and (2) above by four.

 For each additional 150 millimeters or fraction thereof, increase the
number of roller passesin (3) and (4) above, by eight.
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Operatecompression-typerollersat speedslessthan 2 metersper second and
vibratory rollers at speedslessthan 1 meter per second.

(b) Earth embankment. Classify the material according to AASHTO
M 145. For material classified A-1or A-2-4, determinethemaximumdensi-
ty according to AASHTO T 180 method D. For other material classifi-
cations, determine the optimum moisture content and maximum density
according to AASHTO T 99 method C.

Adjust the moisture content of material classified A-1 through A-5 to a
moisture content suitable for compaction. Adjust the moisture content of
material classified A-6 and A-7 towithin 2 percent of the optimum moisture
content.

Compact material placedinall embankment layersandthematerial scarified
in cut sectionsto at | east 95 percent of themaximum density. Determinethe
inplace density and moisture content according to AASHTO T 238 and
AASHTO T 239 or other approved test procedures.

204.12 Ditches. Slope, grade, and shape ditches. Remove all projecting
roots, stumps, rock, or similar matter. Maintain al ditches in an open
condition and free from leaves, sticks, and other debris.

Form furrow ditchesby plowing or using other acceptable methodsto produce
acontinuousfurrow. Placeall excavated material on the downhill side so the
bottom of the ditch is approximately 0.5 meter below the crest of the loose
material. Cleantheditch usingahand shovel, ditcher, or other suitable meth-
od. Shape to provide drainage without overflow.

204.13 Soping, Shaping,and Finishing.  Completeslopes, ditches, culverts,
riprap, and other underground minor structuresbefore placing aggregate cours-
es. Slope, shape, and finish asfollows:

(&) Soping. Leaveall earth slopeswith uniform roughened surfaces, except
asdescribed in (b) below, with no noticeable break asviewed from the road.
Except in solid rock, round tops and bottoms of all slopes, including the
dlopes of drainage ditches. Round material overlaying solid rock to the
extent practical. Scaleall rock slopes.
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If adlideor slipout occurs on acut or embankment slope, remove or replace
the material and repair or restore all damage to thework. Bench or key the
slope to stahilize the dlide. Reshape the cut or embankment slope to an
acceptable condition.

(b) Stepped slopes. Where required by the contract, construct steps on
sopes of 1.3:1to 1:2. Construct the steps approximately 0.5 meter high.
Blendthe stepsinto natural ground at the end of thecut. 1f theslopecontains
nonrippablerock outcrops, blend stepsinto therock. Removeloose material
found in transitional area. Except for removing large rocks that may fall,
scaling stepped slopesis not required.

(¢) Shaping. Shape the subgrade to a smooth surface and to the cross-
sectionrequired. Shapeslopesto gradually transitioninto slopeadjustments
without noticeable breaks. At the ends of cuts and at intersections of cuts
and embankments, adjust slopesinthehorizontal and vertical planestoblend
into each other or into the natural ground.

(d)Finishing. Removeall material larger than 150 millimetersfrom thetop
150 millimeters of the roadbed. Remove unsuitable material from the
roadbed andreplaceit with suitablematerial. Finishearthroadbedstowithin
=15 millimeters and rock roadbeds to within 30 millimeters of the staked
lineand grade. Finish ditch cross-sectionsto within +30 millimeters of the
staked lineand grade. Maintain proper ditch drainage.

204.14 Disposal of Unsuitable or Excess M aterial. Dispose of unsuitable
or excess material legally off the project.

When thereis apay item for waste, shape and compact the waste material in
itsfinal location. Do not mix clearing or other material not subject to payment
with thewaste material.

204.15 Acceptance.  Material for embankment and conserved topsoil will be
evaluated under Subsections 106.02 and 106.04. See Table 204-1 for
minimum sampling and testing requirements.

Excavationand embankment constructionwill beeval uated under Subsections

106.02 and 106.04. See Table 204-1 for minimum sampling and testing re-
quirements.
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Clearing will be evaluated under Sections 201 and 203.

Placing of conserved topsoil will be evaluated under Section 624.

M easur ement
204.16 Measure asfollows:

(8) Roadway excavation. When aroadway excavation pay item is shown
in the bid schedule and there is no pay item for embankment construction,
measure by the cubic meter in placeinitsoriginal position asfollows:

(2) Include the following volumes in roadway excavation:

(a) Roadway prism excavation
(b) Rock material excavated and removed from below subgrade in
cut sections
(c) Unsuitable material below subgrade and unsuitable material
beneath embankment areas when a pay item for subexcavation
is not shown in the bid schedule
(d) Ditches, except furrow ditches measured under a separate bid
item
(e) Conserved topsoil
(f) Borrow material used in the work when a pay item for borrow
is not shown in the bid schedule
(g) Loose scattered rocks removed and placed as required within the
roadway
(h) Conserved material taken from stockpiles and used in Section
204 work except topsoil measured under Section 624
(i) Slide and slipout material not attributabl e to the Contractor's
method of operation

(2) Do not include the following in roadway excavation:

(a) Overburden and other spoil material from borrow sources
(b) Overbreakage from the backslope in rock excavation

(c) Water or other liquid material

(d) Material used for purposes other than required

(e) Roadbed material scarified in place and not removed
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(f) Material excavated when stepping cut slopes

(g) Material excavated when rounding cut slopes

(h) Preparing foundationsfor embankment construction

(i) Material excavated when benching for embankments

(j)Slide or dlipout material attributable to the Contractor's method of
operation

(K) Conserved material stockpiled at the option of the Contractor

() Materia excavated outside the established slope limits

(b) Subexcavation. When a subexcavation pay item is shown in the bid
schedule, measure by the cubic meter in placeinitsoriginal position.

(c) Unclassified borrow, select borrow, and select topping. When a
borrow excavation pay item (unclassified borrow, select borrow, and select
topping) isshowninthebid schedule, measure by the cubic meter inoriginal
position or by the metric ton. Do not measure borrow excavation used in-
stead of excessroadway excavation. If borrow excavationismeasured by the
cubic meter, takeinitial cross-sections of the ground surface after stripping
overburden. Upon completion of excavation and after the borrow source
waste material is returned to the source, retake cross-sections before
replacing the overburden.

(d) Embankment congruction.  When an embankment construction pay
item is shown in the bid schedule, measure by the cubic meter in final
position. Do not measure roadway excavation except as described in (3)
below. Do not make deductionsfrom theembankment construction quantity
for the volume of minor structures.

(2) Includethefollowing volumesin embankment construction:

(a) Roadway embankments

(b) Material used to backfill subexcavated areas, holes, pits, and
other depressions

(c) Material used to restore obliterated roadbeds to original con-
tours

(d) Material used for dikes, ramps, mounds, and berms
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(2) Do not include the following in embankment construction:

(a) Preparing foundationsfor embankment construction
(b)Adjustmentsfor subsidence or settlement of the embankment or of
the foundation on which the embankment is placed

(c) Materia used to round fill slopes

(3) When embankment construction and roadway excavation pay items
are shown in the bid schedul e, measure roadway excavation by the cubic
meter in place in its original position and include only thefollowing:

(a)Unsuitable material bel ow subgradein cutsand unsuitablematerial
beneath embankment areas when a pay item for subexcavation is not
shown in the bid schedule.

(b)Slideand slipout material not attributableto the Contractor'smeth-
od of operations.

(c) Drainage ditches, channel changes, and diversion ditches.

(e) Furrow ditches. Measure furrow ditches by the meter.

(f) Rounding cut dopes. Measure rounding cut slopes by the meter
horizontally along the centerline of the roadway for each side of the
roadway.

(g)Wage Measurewaste by the cubic meter infinal position. Takeinitial
cross-sections of the ground surface after stripping over burden. Upon
completion of the waste placement, retake cross-sections before replacing
overburden.

(h) Sopescaling. Measure slope scaling by the cubic meter in the hauling
vehicle.

Payment

204.17 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.
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Payment will be made under:

Pay Item Pay Unit
20401 Roadway excavation Cubic meter
20402 Subexcavation Cubic meter
20403 Unclassified borrow Cubic meter
20404 Unclassified borrow Metric ton
20405 Select borrow Cubic meter
20406 Select borrow Metric ton
20407 Select topping Cubic meter
20408 Select topping Metric ton
20409 Embankment construction Cubic meter
20410 Furrow ditches Meter
20411 Rounding cut slopes Meter
20412 Waste Cubic meter
20413 Slopescaling Cubic meter
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Table 204-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Earth (roadway Classification AASHTO M 145 1 for each material type Source of material
excavation, backfill
material, and unclassified Moisture-Density AASHTO T 99 method C or 1 for each material type Source of material

borrow)

In-place density and

AASHTO T 180 method D @

AASHTO T 238 and AASHTO T 239

1 for each 4000 n? but not less

Roadway embankment

moisture content or other approved procedures than 1 for each layer
Select borrow Classification AASHTO M 145 1 for each material type Source of material
Select topping
Moisture-Density AASHTO T 99 method C or 1 for each material type Processed material before
AASHTO T 180 method D ® incorporated into the work
Processed material before
Gradation AASHTOT 27 and AASHTO T 11 1 for each 5000 m* incorporated into the work
Liquid limit AASHTOT 89

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each 300 m® (500 t) but not
less than 1 for each layer

Roadway embankment

(1) See Subsection 204.11(b)

continued
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Table 204-1 (continued)
Sampling and Testing

Material or

Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Topping Classification AASHTO M 145 1 for each material type Processed material before
incorporated into the work
Processed material before
Moisture-Density AASHTO T 99 method C or 1 for each material type incorporated into the work

Inplace density and
moisture content

AASHTO T 180 method D @

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each 300 m® (500 t) but not
less than 1 for each layer

Roadway embankment

(1) See Subsection 204.11(b)
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Section 205.) ROCK BLASTING

Description
205.01 Thiswork consistsof fracturingrock and constructing stablefinal rock
cut faces using controlled blasting and production blasting techniques.
Controlled blasting uses explosivesto form a shear planein therock along a
specified backsope. Controlled blasting includes presplitting and cushion
blasting.
Production blasting uses explosivesto fracture rock.

Material

205.02 Conform to the following Subsection:

Explosives and blasting accessories 725.25

Congtruction Requirements
205.03 Regulations.  Furnish copies or other proof of al applicable permits
and licenses. Comply with Federal, state, and local regulations on the
purchase, transportation, storage, and use of explosive material. Federa
regulationsincludethefollowing:
(a) Safety and health.  OSHA, 29 CFR Part 1926, Subpart U.

(b) Storage, security, and accountability. Bureau of Alcohol, Tobacco,
and Firearms (BATF), 27 CFR Part 181.

(c) Shipment. DOT, 49 CFR Parts 171-179, 390-397.
205.04 BlagtingPlan.  Submit ablasting plan at |east 14 days beforedrilling
operations begin or whenever achangein drilling and blasting proceduresis
proposed. Include full details of drilling and blasting patterns and the
techniques proposed for controlled and production blasting including
provisions for loading wet holes.
Asaminimum, the blasting plan shall contain thefollowing:

(a) Maximum dimensions for width, length, and depth of shot.
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(b) Typical plan and section view of the drill pattern for controlled blast
holesand productionblast holes. Show thefreeface, burden, holediameters,
depths, spacings, inclinations, and depth of subdrilling if any.

(c) Loading pattern diagram showing:

(1) Location of each hole

(2) Location and amount of each type of explosivein each holeinclud-
ing primer andinitiators

(3) Location, type, and depth of stemming

(d) Initiation and delay methods, delay times, and overall powder factor.

(e) Manufacturer'sdatasheetsfor al explosives, primers, initiators, and other
blasting devices.

(HWorking proceduresand saf ety precautionsfor storing, transporting, and
handling explosives.

(g) Working procedures and safety precautions for blasting.

The blasting plan is for quality control and record keeping purposes. The
review of the blasting plan does not relievethe Contractor of theresponsibility
for using existing drilling and blasting technology and for obtaining the
reguired results.

205.05 Blager-In-Charge. At least 10 days before delivery or use of expl-
osivematerial, designateinwriting ablaster-in-charge. Submit evidencethat
the blaster-in-charge hasavalid state blaster'slicense or other license issued
by an equivalent licensing body for the type of blasting required.

205.06 Test Blasting. Drill, blast, and excavate one or more short test
sectionsasproposedintheblasting plan beforefull-scal edrilling and blasting.
Test blasts may be made away from or at thefinal slopeline.

Space blast holes for controlled blasting 750 millimeters apart for the initial

test blast. Adjust the spacing as approved. Use the approved spacing in the
full-scale blasting or subsequent test blastsif necessary.
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When atest blast isdetermined to be unacceptabl e, revisetheblasting planand
make an additional test blast. A test blast is unacceptable when it resultsin
fragmentation beyond the final rock face, fly rock, vibration, air blast, over-
break, damage to the final rock face, or isaviolation of other requirements.

205.07 Controlled Blagting.

(8)General. Drill and blast according to the blasting plan. Use controlled
blasting methods to form the final rock cut faces when the rock height is
more than 3 meters above ditch grade and slopes are staked 2:1 or steeper.

Use downhole angle or fan drill blast holes for pioneering the tops of rock
cuts or preparing aworking platform for controlled blasting. Use the blast
hole diameter established for controlled blasting and a hole spacing not
exceeding 750 millimeters.

(b) Drilling. Remove overburden soil and loose rock along the top of the
excavation for at least 10 meters beyond the production hole drilling limits
or to the end of the cuit.

Drill 75£25-millimeter diameter controlled blast holes along the final rock
faceline. Drill controlled blast holeswithin 75 millimeters of the proposed
surface location. Drill controlled blast holes at least 10 meters beyond the
production holesto be detonated or to the end of the cut.

Usedrilling equipment with mechani cal or electrical-mechanical devicesthat
accurately control theanglethedrill enterstherock. Select alift height and
conduct drilling operations so the blast hole spacing and down-hole align-
ment doesnot vary morethan 225 millimetersfromtheproposed spacing and
alignment. When more than 5 percent of the holes exceed the variance,
reducethelift height and modify the drilling operationsuntil the blast holes
are within the allowable variance. Maximum lift height is limited to 15
meters.

A 300-millimeter offset isallowed for aworking bench at the bottom of each
lift for drilling the next lower controlled blasting hole pattern.

Adjust the drill inclination angle or the initial drill collar location so the
required ditch cross-section is obtained when the bench is used.
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Drilling 0.5 meter below the ditch bottom is allowed for removing the toe.

(c) Blagting. Freeblast holes of obstructions for their entire depth. Place
charges without caving the blast holewalls.

Use the types of explosives and blasting accessories necessary to obtain the
regquired results. A bottom charge may be larger than the line chargesif no
overbreak results. Do not use bulk ammonium nitrate and fuel oil for
controlled blasting.

Stem the upper portion of all blast holes with dry sand or other granular
material passing a9.5 millimeter sieve.

Where presplitting, delay the nearest production blast row at least 25 milli-
seconds after blasting the presplit line. Presplit a minimum of 10 meters
ahead of production blasting zone.

Where cushion (trim) blasting, delay the cushion blast row from 25 to 75
milliseconds after blasting the nearest production row.

205.08 Production Blagting.

(a)General. Drill production holesand blast according to the blasting plan.
Take al necessary precautions to minimize blast damage to the final rock
face.

Following a blast, stop work in the entire blast area and check for misfires
before allowing workers to return to excavate the rock.

Remove or stabilize all cut face rock that is loose, hanging, or potentially
dangerous. Scale by hand methods using astandard steel mine scaling rod.
Machine scale using hydraulic splitters or light blasting when necessary.
Leaveminor irregularitiesor surfacevariationsin placeif they do not create
ahazard. Drill the next lift only after the cleanup work and stabilization
work is complete.

If blasting operations cause fracturing of the final rock face, repair or

stabilize it in an approved manner. Repair or stabilization may include
removal, rock bolting, rock dowels, or other stabilization techniques.
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Halt blasting operationsif any of the following occur:

(1) Slopes are unstable.

(2) Slopes exceed tolerances.

(3) Backsope damage occurs.

(4) Safety of the public is jeopardized.

(5) Property or natural features are endangered.
(6) Fly rock is generated.

(b) Drilling. Drill therow of production blast holes closest to the controlled
blast lineparallel and no closer than 2 metersto the controlled blast line. Do
not drill production blast holeslower than the bottom of the controlled blast
holes.

(o)Blagting. Use the types of explosives and blasting accessories that will
obtain the desired fragmentation. Clean the blast holes, place the charges,
and stem the hol es according to Subsection 205.07(c). Detonate production
holes on a delay sequence toward afree face.

205.09 BlagtingLog. Submit ablasting log for each blast. The blasting log
shall includethefollowing:

(a) All actual dimensions of the shot including blast hole depths, burden,
spacing, subdrilling, stemming, powder loads, and timing.

(b)A drawing or sketch showing the direction of the face, or faces, and the
physical shot layout.

205.10 Acceptance.  Material for rock blasting will be evaluated under Sub-
sections 106.02 and 106.03.

Rock blasting work and services will be evaluated under Subsections 106.02
and 106.04.

M easur ement

205.11 Measure controlled blast hole by the meter based on the actual length
of drilling asrecorded in the blasting log.

Do not measure production blasting for payment.
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Payment
205.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

20501 Controlled blast hole Meter

Section 206 Reserved
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Section 207. ) EARTHWORK GEOTEXTILES

Description

207.01 Thiswork consists of furnishing and placing a geotextile as a per-
meabl e separator or permanent erosion control measure.

Geotextile types are designated as shown in Subsection 714.01.

Material
207.02 Conform to the following Subsection:

Geotextile 714.01

Congtruction Requirements

207.03 General. Where placing a geotextile on native ground, cut the trees
and shrubs flush with the ground surface. Do not remove the topsoil and
vegetation mat. Removeall sharp objectsand largerocks. Fill depressionsor
holes with suitable material to provide afirm foundation.

Replaceor repair all geotextilethat istorn, punctured, or muddy. Removethe
damaged area and place a patch of the same type of geotextile overlapping 1
meter beyond the damaged area.

207.04 Separation and Stabilization Applications. Where placing a geo-
textile on a subgrade, prepare according to Subsections 204.13(c) and (d).

Placethe geotextile smooth and free of tension, stress, or wrinkles. Fold or cut
the geotextile to conform to curves. Overlap in the direction of construction.
Overlap the geotextile a minimum of 0.5 meter at the ends and sides of
adjoining sheets or sew the geotextile joints according to the manufacturer's
recommendations. Do not placelongitudinal overlapsbel ow anticipated wheel
loads. Hold the geotextilein place with pins, staples, or piles of cover materi-
al.

End dump the cover materia onto the geotextile from the edge of the geo-
textile or from previously placed cover material. Do not operate equipment
directly on the geotextile. Spread the end-dumped pile of cover materia
maintai ning aminimum lift thickness of 300 millimeters. Compact the cover
material with rubber-tired or nonvibratory smooth drum rollers.
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Avoid sudden stops, starts, or turnsof the construction equipment. Fill all ruts
from construction equipment with additional cover material. Do not regrade
rutswith placement equi pment.

Place subsequent lifts of cover material in the same manner. Vibratory
compactorsmay beused for compacting subsequentlifts. If foundationfailures
occur, repair the damaged areas and revert to the use of nonvibratory
compactionequipment.

207.05 Permanent Eroson Control Applications. Place and anchor the
geotextile on an approved smooth-graded surface. For slope or wave protec-
tion, place the long dimension of the geotextile down the slope. For stream
bank protection, place the long dimension of the geotextile parallel to the
centerline of the channel.

Overlap the geotextile aminimum of 300 millimeters at the ends and sides of
adjoining sheets or sew the geotextile joints according to the manufacturer's
recommendations. Overlap the uphill or upstream sheet over the downhill or
downstream sheet. Offset end joints of adjacent sheets a minimum of 1.5
meters. Pins may be used to hold the geotextile sheetsin place. Space pins
along the overlaps at approximately 1-meter centers.

Place aggregate, slope protection, or riprap on the geotextile starting at thetoe
of the slope and proceed upward. Place riprap onto the geotextile from a
height of lessthan 300 millimeters. Place slope protection rock or aggregate
backfill onto the geotextile from a height less than 1 meter. In underwater
applications, place the geotextile and cover material in the same day.

207.06 Acceptance.  Material for earthwork geotextilewill beeval uated under
Subsections 106.02, 106.03, and 714.01.

Earthwork geotextileinstallation will be evaluated under Subsections 106.02
and 106.04.

M easur ement

207.07 Measure earthwork geotextile by the square meter excluding over-
laps.
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Payment
207.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

20701 Earthwork geotextile type Square meter
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Section 208.) STRUCTURE EXCAVATION AND
BACKFILL FOR SELECTED MAJOR STRUCTURES

Description
208.01 This work consists of excavating material for the construction of
selected structures.  The work includes preserving channels, shoring and
bracing, constructing cofferdams, sealing foundations, dewatering, excavating,

preparing foundations, backfilling, and subsegquent removal of safety features
and cofferdams.

Material

208.02 Conform to the following Sections and Subsections:

Concrete 552
Foundation fill 704.01
Seal concrete 552
Structural backfill 704.04

Congtruction Requirements

208.03 Preparationfor StructureExcavation. Clear the area of vegetation
and obstructions according to Sections 201 and 203.

208.04 General. Excavatetrenches or foundation pitsto awidth and length
that allowsroom for work. When excavation iscompl ete, request approval as
tothecharacter and suitability of thefoundation material. Thefoundation shall
provide afirm foundation of uniform density throughout itslength and width.

Where necessary to blast rock, blast according to Section 205.

Follow OSHA safety regulations (29 CFR, Part 1926, Subpart P, Excavation)
for sloping the sides of excavations, using shoring and bracing, and for using
other safety features. When sides of excavations are sloped for safety
considerations, provide one copy of the design that demonstrates conformity
with OSHA regulations. Submit working drawings and construction details
according to Subsection 104.03wheresupport systems, shield systems, or other
protective systems are used. Drawings shall demonstrate conformity with
regulations.
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Remove safety features when no longer necessary. Remove shoring and
bracing to at least 0.5 meter below the surface of the finished ground.

Saw cut existing pavements or concrete structures adjacent to the area to be
excavated that are designated to remain.

Conservesuitablematerial for structural backfill from excavated material. Do
not deposit excavated material in or near a waterway. Do not stockpile
excavated material or allow equipment closer than 0.6 meter from the edge of
theexcavation.

Dispose of unsuitable or excess material according to Subsection 204.14. If
approved, suitable material may be used in embankment construction.

Remove all water as necessary to perform work.

208.05 Channd Preservation.  Perform work in or next to arunning water-
way as follows:

(a)Excavateinside cofferdams, sheeting, or other separations such asdikes
or sandbags.

(b) Do not disturb the natural bed of the waterway adjacent to the work.
(c) Backfill the excavation with structural backfill to original groundline.

208.06 Cofferdams.  Use cofferdams when excavating under water or when
the excavation is affected by groundwater.

Submitworking drawingsshowing proposed methodsand constructiondetail s
of cofferdams according to Subsection 104.03. Shore and construct
cofferdams according to OSHA standards. Cofferdams shall:

(a) Extend below the bottom of the footing.

(b) Be braced to withstand pressure without buckling and secured in place
to prevent tipping or movement.

(c) Beaswatertight as practicable.

(d)Provide sufficient clearancefor the placement of formsand theinspec-
tion of their exteriors.

(e) Provide for dewatering.

(f) Protect fresh concrete against damage from sudden rises in water
elevation.

(g) Prevent damage to the foundation by erosion.
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When no longer required, remove all cofferdam material down to the natural
bed of the waterway. Remove cofferdam material outside the waterway to a
minimum of 0.5 meter below the surface of the finished ground.

208.07 Foundation Seal. Where a foundation area cannot be pumped
reasonably free of water, provide afoundation seal of seal concrete. Design
seal concrete according to Subsection 552.03.

Furnish and place seal concrete according to Section 552. While placing a
foundation seal, maintainthewater level insidethecofferdam at thesamelevel
asthewater outside the cofferdam. Where afoundation seal isplacedintidal
water, vent or port the cofferdam at low water level.

Do not dewater a concrete-sealed cofferdam until the concrete strength is
sufficient to withstand the hydrostatic pressure.

208.08 Dewatering. While placing concrete, locate and operate the pumps
outside thefoundation form. If pumping is permitted from theinterior of any
foundation enclosure, pump in a manner to avoid removal or disturbance of
concretematerial.

208.09 Foundation Preparation. Prepare footing foundations as follows:

(&) Footings placed on bedrock.  Cut the bottom of the excavation to the
specified elevation, either level or stepped or serrated. Clean thefoundation
surface of loose or disintegrated material. Clean and grout all seams and
crevices.

(b) Footingsplaced on an excavated surfaceother than bedr ock. Do not
disturb the bottom of the foundation excavation. Remove material to
foundation grade and compact the foundation immediately before concrete
is placed.

(c) Footingskeyedintoundistur bed material. Excavate the foundation to
the neat lines of the footing and compact the foundation. Where material
does not stand verticaly, fill al space between the neat lines of the footing
and the remaining undisturbed material with concrete. If the excavationis
below the top of the footing, fill only to the top of the excavation. Concrete
placed against steel sheet pilesin cofferdamsis considered as being against
undisturbed material.
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(d) Ungtable material below footing devation. Excavate unstable material
below foundation grade and replaceit with foundation fill. Place foundation
fill material in horizontal layers that when compacted do not exceed 150
millimetersin depth. Compact each layer according to Subsection 208.11.

(e) Foundationsusngpiles.  Excavatetothefoundationelevationand drive
the piles. Remove all loose and displaced material and reshape the bottom
of the excavation to the foundation elevation. Smooth and compact the bed
to receive the footing.

208.10 Backfill. Backfill with structural backfill material.

Place backfill in horizontal layers that do not exceed 150 millimeters in
compacted thickness. Compact each layer according to Subsection 208.11.

Bring structural backfill up evenly on all sides of the structure as appropriate.
Extend each layer to the limits of the excavation or to natural ground.

Do not place structural backfill against concretelessthan 7 daysold or until 90
percent of the design strength is achieved.

208.11 Compacting. Determine optimum moisture content and maximum
density according to AASHTO T 99 method C. Adjust the moisture content
of the backfill material to a moisture content suitable for compaction.

Compact material placed in all layersto at least 95 percent of the maximum
density. Determine the inplace density and moisture content according to A-
ASHTOT 238 and AASHTO T 239 or other approved test procedures.

208.12 Acceptance. Materia for structural backfill and foundation fill will
be evaluated under Subsections 106.02 and 106.04. See Table 208-1 for
mi nimum sampling and testing requirements.

Structure excavation and backfill work will be evaluated under Subsections

106.02 and 106.04. See Table 208-1 for minimum sampling and testing
requirements.
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Shoring, bracing, and cofferdams will be evaluated under Subsections
106.02 and 106.04.

Clearing will be evaluated under Sections 201 and 203.

Seal concrete will be evaluated under Section 552.

M easur ement

208.13 M easurestructure excavation by the cubic meter inplaceinitsoriginal
position. Do not include the following volumes:

(a) Material excavated outside vertical planes|ocated 450 millimeters out-
side and parallel to the neat lines of footings or foundations. Use these
vertical planes to determine pay quantities regardless of the amount of
material excavated inside or outside these planes.

(b) Any material included withinthe staked limitsof theroadway excavation,
suchascontiguouschannel changesand ditches, for which paymentisother-
wise provided in the contract.

(c) Water or other liquid material.

(d)Materia excavated beforethe survey of elevations and measurements of
theoriginal ground.

(eMateria rehandled, except when the contract specifically requiresexca
vation after embankment placement.

Measure foundation fill by the cubic meter in place.

Measure structural backfill by the cubic meter in place. Limit the volume of
structural backfill measured to that placed inside vertical planes|ocated 450 -
millimeters outside and parallel to the neat lines of footings or foundations.
Usethesevertical planesto determine pay quantitiesregardless of the amount
of backfill material placed outside these planes.

M easure shoring and bracing, and cofferdams by the lump sum.

Measure seal concrete under Section 552.
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Payment

208.14 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment for structure excavation, shoring and bracing, and cofferdamswill be
full compensation for excavation to a depth of 2 meters below the lowest
elevation shown on the plans for each foundation structure. When the
excavation exceeds 2 meters, either the Contractor or the CO may request an
equitable price adjustment for the depth in excess of 2 meters.

Payment will be made under:

Pay Item Pay Unit
20801 Structure excavation Cubic meter
20802 Foundation fill Cubic meter
20803 Structural backfill Cubic meter
20804 Shoring and bracing Lump sum
20805 Cofferdams Lumpsum
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Table 208-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Structural backfill Gradation AASHTOT 27 and AASHTO T 11 1 for each material type Source of material or
Liquid limit AASHTOT 89 stockpile
Moisture-Density AASHTO T 99 method C 1 for each material type Processed material before

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each 200 m? but not less
than 2 for each installation

incorporated into the work

Compacted material

Foundation fill

Classification

Moisture-Density

Inplace density and
moisture content

AASHTO M 145

AASHTO T 99 method C

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each material type

1 for each material type

1 for each 200 m? but not less
than 2 for each installation

Source of material or
stockpile

Processed material before
incorporated into the
work

Compacted material
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Section 209.) STRUCTURE EXCAVATION
AND BACKFILL

Description
209.01 Thiswork consists of excavating material for the construction of all
structures except those specifically designated under Section 208. The work
includes preserving channels, shoring and bracing, sealing foundations, de-
watering, excavating, preparing foundations, bedding, and backfilling.
Material

209.02 Conform to the following Sections and Subsections:

Backfill materia 704.03
Bedding material 704.02
Concrete 601
Foundation fill 704.01
Seal concrete 552
Unclassified borrow 704.06

Congtruction Requirements

209.03 Preparationfor StructureExcavation. Clear the area of vegetation
and obstructions according to Sections 201 and 203.

209.04 General. Excavatetrenches or foundation pits according to Subsec-
tion 208.04. Excavatetofoundation gradewithout unduly disturbing thetrench
or foundation surface. Foundation grade isthe elevation at the bottom of any
bedding for installing the structure. Compact the foundation.

209.05 Channd Preservation.  Preserve channels according to Subsection
208.05, except excavate inside separations such as dikes or sandbags.

209.06 Foundation Seal. Where necessary for afoundation seal, construct
afoundation seal according to Subsection 208.07.
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209.07 Dewatering. Where necessary to dewater, dewater according to
Subsection 208.08.

209.08 Foundation Preparation.  Excavate any unsuitable material present
at foundation grade, and replaceit withfoundationfill. Placeand compact the
foundation fill material according to Subsection 208.09(d).

Where afooting is required to be keyed into undisturbed material, prepare
foundation and construct footing according to Subsection 208.09(c).

209.09 Bedding. Place bedding material asfollows:

(&) Structuresother than culverts Construct bedding when required by
the contract. Place and shape bedding material in layers that when com-
pacted do not exceed 150 millimeters in depth. Compact each layer ac-
cording to Subsection 209.11. When no bedding material classis specified,
use class B bedding material.

(b) Culverts. Bed culverts on a prepared foundation. Use one of the
following classes. When no classis specified, use class C.

(1) Class A. Place a continuous cradle of class A bedding material.
Place the culvert while the concreteis till plastic. Do not backfill until
the concrete reachesinitial set.

(2) ClassB. Loosealy place a 150-millimeter thick layer of class B bed-
ding material. Place and shape additional bedding material tofit at least
10 percent of the culvert height. Where applicable, recess the shaped
bedding to receive the culvert joints. Place the culvert in the bedding.
Extend the bedding material up the sides of the culvert to cover 30
percent of the culvert height.

(3)ClassC. Loosely placealayer of class C bedding material to athick-
ness equal to at least 10 percent of the culvert height. Place and shape
additional bedding material tofit at |east 10 percent of the culvert height.
Whereapplicable, recessthe shaped bedding to receivetheculvert joints.
Placethe culvert in the bedding.
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209.10 Backfill. Backfill asfollows:

(8)General. Placebackfill in horizontal layersthat when compacted do not
exceed 150 millimeters in depth. Compact each layer according to
Subsection 209.11.

Bring backfill up evenly on all sides of the structure, and extend each layer
to the limits of the excavation or to natural ground.

Do not placebackfill against concretelessthan 7 daysold or until 90 percent
of the design strength is achieved.

(b)Culvert. Whereinstalling plastic pipe, use backfill material conforming
to AASHTO M 145 classification group A-1, A-2, or A-3.

Place and compact backfill material under exposed portions of the haunch.
Extend each layer to the sides of the excavation, the natural groundline, or
3 timesthe span of the pipe, whichever isless. Repeat the layering process
to aminimum of 300 millimeters above the top of the pipe.

Complete the backfilling of the trench with suitable roadway excavation or
unclassified borrow. Placethematerial inlayersthat when compacted do not
exceed 150 millimeters in depth. Compact each layer according to
Subsection 209.11.

For multipleinstallations, place and compact backfill material layersevenly
on each side of each culvert.

() Arch culverts with headwalls. Backfill according toone of thefol-
lowing:

(1) Beforeheadwallsareinplace.  Place and compact the first backfill
material midway between the ends of the arch. Place and compact
backfill material in layers on both sides of the arch to form as narrow a
ramp aspossible. Build theramp evenly on both sidesuntil reaching the
top of thearch. Placetheremainder of the backfill material from thetop
of theramp working bothwaystotheends. Compact thebackfill material
evenly in layers on both sides of the arch.
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(2) After headwallsarein place. Place and compact the first backfill
material adjacent to one headwall. Place and compact backfill material
evenly in layers on both sides of the arch adjacent to the headwall until
reachingthetop of thearch. Placeremainder of thebackfill material from
the top of the arch working toward the other headwall. Compact the
backfill material evenly in layers on both sides of the arch.

(d) Patching exigting pavement areas. ~ Construct the top 375 millimeters
with 300 millimeters of crushed aggregate according to Section 301 and 75
millimeters of asphalt concrete according to Section 402 or 417.

20911 Compacting. Determine optimum moisture content and maximum
density according to AASHTO T 99 method C. Adjust the moisture content
of the backfill material to a moisture content suitable for compaction.

Compact material placed in all layersto at least 95 percent of the maximum
density. Determine the inplace density and moisture content according to A-
ASHTO T 238 and AASHTO T 239 or other approved test procedures.

209.12 Acceptance. Material for backfill, bedding, and foundation fill will
be evaluated under Subsections 106.02 and 106.04, except concrete for
bedding or backfill will be evaluated according to Section 601. See Table
209-1 for minimum sampling and testing requirements.

Structural excavation and backfill work will be evaluated under Subsections
106.02 and 106.04. See Table 209-1 for minimum sampling and testing
requirements.

Shoring, bracing, and cofferdams will be evaluated under Subsections
106.02 and 106.04.

Clearing will be evaluated under Sections 201 and 203.

Seal concrete will be evaluated under Section 552.
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M easurement and Payment
209.13 See Subsection 109.05.
Do not measure structure excavation and backfill for payment.
Measure concrete for class A bedding material under Section 601.
Measure foundation fill under Section 208.

Measure seal concrete under Section 552.
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Table 209-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Backfill material Classification AASHTO M 145 1 for each material type Source of material
Unclassified borrow
Class C bedding material Moisture-Density AASHTO T 99 method C 1 for each material type Processed material before

Foundation fill

Inplace density and

AASHTO T 238 and AASHTO T 239

1 for each 0.5 m of vertical depth

incorporated into the work

Compacted material

moisture content or other approved procedures but not less than 2 for each instal-
lation
Class B bedding material Gradation AASHTOT 27 and AASHTO T 11 1 for each material type Source of material
Structural backfill Gradation AASHTOT 27 and AASHTO T 11 1 for each material type Source of material or
Select granular backfill Liquid limit AASHTOT 89 stockpile
Crib wall backfill
Moisture-Density AASHTO T 99 method C 1 for each material type Processed material before

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each 0.5 m of vertical depth
but not less than 2 for each instal-
lation

incorporated into the work

Compacted material
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Section 210.) PERMEABLE BACKFILL

Description

210.01 Thiswork consistsof furnishing and placing permeabl e backfill against
the backfilled faces of retaining walls, wing walls, and abutments.

Material

210.02 Conform to the following Subsections:

Geotextiletype | 714.01
Permeable backfill 703.04
Structural backfill 704.04

Congtruction Requirements

210.03General. Do not place permeablebackfill against amortar courseless
than 4 daysold.

Cover theinlet end of each weep hole and drain with ageotextile extending at
least 0.5 meter beyond theweep holeor drain. Place permeable backfill again-
stthesurfacetobebackfilled. Placestructural backfill accordingto Subsection
208.10 using methods which prevent the structural backfill from mixing with
the permeabl e backfill.

210.04 Acceptance.  Material for permeable backfill will be evaluated under
Subsections 106.02 and 106.04. See Table 210-1 for minimum sampling and
testing requirements.

Placement of permeable backfill will evaluated under Subsections 106.02 and
106.04.

Geotextile will be evaluated under Section 207.

Structural backfill will be evaluated under Section 208.

M easur ement

210.05 Measure permeable backfill by the cubic meter in the structure.
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Payment
210.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

21001 Permeable backfill Cubic meter
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Table 210-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Permeable backfill Gradation AASHTOT 27 and AASHTO T 11 1for each 500 t Source of material or

stockpile
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Section 211.) ROADWAY OBLITERATION

Description

211.01 Thiswork consistsof obliterating and recontouring roadway's, turnouts,
parking areas, and other widened areas.

Congtruction Requirements

211.02 General. Scarify and bury or removethe existing pavement structure.
Break down and bury or remove old structures. Fill ditches and restore the
obliterated roadway to the approximate original ground contour or shape to
blend with the terrain.

211.03 Rigid Material.

(&) Nonasphalt material.  Break concrete pavements, curbs, gutters, side-
walks, and other nonasphalt rigid material into pieces with maximum
dimension of 300 millimeters. Bury under aminimum of 0.5 meters of soil.
Asanalternativeto breaking and burying, removetherigid material fromthe
project and dispose of it according to Subsection 203.05(a).

(b) Asphalt material. Dispose of asphalt material in a manner consistent
with state and local regulations. Asphalt material may be considered
hazardouswaste. Furnish copiesof thedisposal permits. Whereno regula-
tions exist, dispose of the material as described in (a) above.

211.04 Nonrigid Material.
(@ Nonasphaltmaterial. ~ Scarify or rip the gravel, crushed stone, or other
nonrigid surface, base, and subbase material. Mix the scarified or ripped
material with the underlying soil. Bury the mixture under at least 300
millimeters of soil.

(b) Agphalt contaminated material.  Disposeof asphalt contaminated mate-
rial according to Subsection 211.03(b).

211.05 Shaping. Shapeto blend with the existing terrain.

211.06 Acceptance.  Roadway obliteration will be evaluated under Sub-sect-
ion 106.02.
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M easur ement

211.07 Measureroadway obliteration by the square meter before obliteration
or by the lump sum.

M easurethe square meter areaon ahorizontal plane. Measureto theintersec-
tion of roadway with natural ground (approximate slope stake location). Do
not measure isolated areas |ess than 20 square metersfor payment.

Measure material obtained from obliterating roadways and used elsewherein
the work, or material obtained elsewhere in the work and used to obliterate
roadways under Section 204.

Payment

211.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
21101 Roadway obliteration Square meter
21102 Roadway obliteration Lump sum
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Section 212.) LINEAR GRADING

Description

212.01 Thiswork consistsof constructing roadbedswithinthespecified align-
ment and gradetol erances.

Congtruction Requirements

212.02 Roadway Preparation.  Clear theareaof vegetation and obstructions
according to Sections 201 and 203.

212,03 Roadway Excavation and Embankment. Construct the roadbeds
according to the applicable requirements of Section 204 except as modified
herein.

Adjust the moisture content of embankment material to a moisture content
suitablefor compaction. Placeembankment material in 300-millimeter layers
and compact eachlayer accordingto Subsection 204.11(a). Wherecompacting
withrollersisnot practical, use approved mechanical or vibratory compaction
equipment.

Construct approach connectionstoall existing roads, parking areas, andtrails.
Construct all new approaches.

212.04 Grading Tolerance. Do not encroach on stream channels, impact
wetlands, or extend beyond right-of-way or easement limits. Do not make
alignment or profile grade adjustments that adversely affect drainage. Con-
struct the roadbed within the following grading tolerances:

(@ Alignment (centerling).  Alignment may be shifted a maximum of 3
metersleft or right of the planned centerline. Curveradii may bereduced by
up to 50 percent. Do not construct curves with radii less than 30 meters.
Compound curves are permitted.

(b)Profilegrade.  Profilegrade may be shifted amaximum of 1.5 metersup
or down from the plan elevation provided the new grade tangent does not
vary more than 2 percent from the plan grade tangent. Connect revised
forward and back grade tangents with a uniform vertical curve consistent
withthedesign.
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212,05 Acceptance. Linear grading will be evaluated under Subsections
106.02 and 106.04.

Clearing will be evaluated under Sections 201 and 203.

M easur ement

212.06 Measure linear grading by the kilometer based on the planalign-
ment.

Payment
212.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

21201 Lineargrading Kilometer
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Section 213.) SUBGRADE STABILIZATION

Description

213.01 Thiswork consistsof processing and incorporating lime, lime/fly ash,
or portland cement into the upper layer of a subgrade.

Material

213.02 Conform to the following Subsections:

Blotter 703.13
Chemical admixtures (retarder) 711.03
Emulsified asphalt 702.03
Fly ash 725.04
Lime 725.03
Portland cement 701.01
Water 725.01

Congtruction Requirements

213.03 Proportioning.  Submit a subgrade stabilization mix design 30 days
before production. Provide minimum compressive strengthsin Table 213-1.

Table213-1
Subgrade Stabilization Strengths
Stabilization Test Compressive Strength
Mixture Procedure (minimum)
Lime/Sail ASTM D 5102 0.70 MPa ¥
Lime/Fly ash/Sail ASTM C593 2.75MPa®
Cement/Soil ASTM D 1633 2.75 MPa®

(1) 28-day cure.
(2) 7-day curefollowed by vacuum saturation.
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Include the following with the mix design, as applicable:

(a) Source of each component material

(b) Results of the applicable tests

(c) 90-kilogram sample of the subgrade soil

(d) 25-kilogram sample of the fly ash

(e) 10-kilogram sample of thelime

(f) 10-kilogram sample of the cement

(g) 2-kilogram sample of the retarder or other admixtures proposed

Begin production only after the mix design is approved. Furnish a new mix
designif thereisachangein amaterial source.

213.04 General. Store chemical additives and admixtures in closed,
weatherproof containers. Prepare the subgrade according to Section 303.
Scarify and pulverize the subgrade to a depth of 150 millimeters. Size and
shapethesubgrade material toawindrow or blanket that issuitablefor mixing.
Determinethe optimum moisture content and maximum density according to
AASHTO T 99 method C.

213.05Application. Apply additives when the subgrade material isat least 3
percent bel ow optimum moi sturecontent and at least 4 °C. Do not apply when
excessive additiveislost to washing or blowing or when the air temperatureis
expected to fall below 4 °C within 48 hours.

Apply additives at the required rates by one of the following methods:

(a) Dry method. Uniformly apply the additives by an approved spreader.
A motor grader is not an approved spreader. Apply water using approved
methods to obtain the proper moisture content for mixing and compaction.

(b) Surry method. Mix additives with water and apply as a thin water
suspension or slurry using either truckswith approved distributorsor rotary
mixers. Equip the distributor truck or rotary mixer tank with an agitator to
keep the additives suspended in water. Make successive passes over the
material to obtain the moisture and additive content for mixing and
compacting.

213.06 Mixing. Keep al traffic, except mixing equipment, off the spread
material. Mix the material to obtain ahomogeneous friable mixture.
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(@ Limeand limefly ash mixtures ~ Add water and thoroughly mix to
adjust the moisture content of the mixture to the optimum moisture content
plus necessary hydration moisture. Hydration moisture is 1% percent for
each percent of additiveinthemixture. Completethe mixing within 6 hours
of additive application. Curethemixturefor 2to 4 daysby keepingit moist.

After curing, remix the mixture until 95 percent of all the mixture, except
rock, passes a 45 millimeter sieve and at least 50 percent of the mixture
passes a4.75 millimeter sieve when tested according to AASHTO T 27,in
anondried condition. Retarders may be added.

(b) Cementmixtures  Addwater and thoroughly mix to adjust the moisture
content of the mixture to 2 percent above the optimum moisture content.
Compl ete the mixing within 2 hours of cement application.

Adjust the moisture content of the mixtureto within 2 percent of the optimum
moi sture content.

213.07 Compacting and Finishing.  Immediately after mixing, spread and
compact themixtureto at least 95 percent of themaximumdensity. Determine
the inplace density and moisture content according to AASHTO T 238 and
AASHTO T 239 or other approved test procedures. If the time between
compacting adjacent partial widthsexceeds 30 minutes, or whentyingintothe
previous work, provide a construction joint according to Subsection 302.07.
Finish the subgrade so it is smooth and suitable for placing a subsequent
course.

213.08 Curing. Do not allow traffic on the stahilized subgrade. Keep the
subgrade continuously moist until thenext courseisplaced. Apply water under
pressure through aspray bar equi pped with nozzles producing afine, uniform
spray. Placethe next coursewithin 7 days after compacting and finishing the
subgrade.

Placement of the next course may be deferred up to 21 days by sealing the
surface with rapid setting emulsified asphalt. Keep the surface continuously
moist for at least 7 daysafter compacting andfinishing. After the7 days, apply
undiluted CRS-2 or RS-2 emulsified asphalt at arate of 1.1 liters per square
meter according to Section 409. Provide a continuous film over the surface.
If the surfaceisopened to public traffic, furnish and apply blotter according to
Section 411.
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If the subgrade |ooses stability, density, or finish before placement of the next
course, reprocess or recompact the subgrade as necessary to restore the
strength of the damaged material to that specified inthe mix design. Reapply
the emulsified asphalt seal where the continuousfilm is damaged.

213.09 Acceptance.  Material for blotter, chemical admixtures (retarder), fly
ash, lime, portland cement, and water will be evaluated under Subsections
106.02 and 106.03. Emulsified asphalt will be evaluated under Subsections
106.03 and 702.09.

Subgrade stabilization work will be evaluated under Subsections 106.02 and
106.04. See Table 213-2 for minimum sampling and testing requirements.

Reconditioning of subgrade will be evaluated under Section 303.

Emulsified asphalt seal will be evaluated under Section 409.

M easur ement
213.10 Measure subgrade stahilization by the square meter. Measure the
width horizontally to include the top of subgrade width and allowable curve
widening. Measure length horizontally along the centerline of the roadway.
Measure lime, cement, and fly ash by the metric ton.

Measure emulsified asphalt under Section 409.

Measure blotter under Section 411.

Payment
21311 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that

areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
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Payment will be made under:
Pay Item

21301 Subgrade stabilization with
___millimeter depth

21302 Lime

21303 Cement

21304 Fly ash
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Pay Unit
Square meter
Metric ton

Metric ton
Metric ton
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Table 213-2
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Remixed material Gradation AASHTOT 27 1 for each 5000 m? Processed material before
final compaction
Moisture-Density AASHTO T 99 method C 1 for each mixture or changein Processed material before

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

material

1 for each 2500 m?

final compaction

Compacted subgrade
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DIVISION 250
Structural Embankments
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Section 251.) RIPRAP
Description

251.01 Thiswork consists of furnishing and placing riprap for bank protec-
tion, slope protection, drainage structures, and erosion control.

Riprap classes are designated as shown in Table 705-1.
Material

251.02 Conform to the following Subsections:

Geotextile type IV 714.01
Mortar 712.05
Riprap rock 705.02

Congtruction Requirements

251.03 General. Perform the work under Section 209. Dress the slope to
produce asmooth surface. Place geotextilerequired by the contract according
to Section 207.

251.04 PlacedRiprap. Placed riprap isrock placed on aprepared surfaceto
form awell-graded mass.

Place riprap to its full thickness in one operation to avoid displacing the
underlying material. Do not place riprap material by methods that cause
segregation or damageto the prepared surface. Place or rearrange individual
rocks by mechanical or hand methods to obtain adense uniform blanket with
areasonably smooth surface.

251.05KeyedRiprap. Keyedriprapisrock placed onaprepared surfaceand
keyed into place by striking with aflat-faced weight.

Place rock for keyed riprap according to Subsection 251.04. Key the riprap
into place by striking the surface with a 1.2 meter by 1.5 meter flat-faced
weight with a mass of approximately 2000 kilograms. Do not strike riprap
below the water surface.
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251.06 Mortared Riprap. Mortared riprap is rock placed on a prepared
surface and with the voids filled with portland cement mortar.

Place rock for mortared riprap according to Section 251.04. Thoroughly
moisten the rocks and wash excess finesto the underside of theriprap. Place
mortar only when the temperatureisabove 2 °C andrising. Place the mortar
inamanner to prevent segregation. Fill all voidswithout unseating therocks.
Provideweep holesthroughtheriprapasrequired. Protect themortaredriprap
from freezing and keep it moist for 3 days after the work is compl eted.

251.07 Acceptance. Rock for riprap will be evaluated under Subsection
106.02.

Rock placement for riprap will be evaluated under Subsections 106.02 and
106.04.

Structure excavation and backfill will be evaluated under Section 209.
Geotextile will be evaluated under Section 207.
Material for mortar will be evaluated under Subsections 106.02 and 106.03.
Mortar will be evaluated under Subsections 106.02 and 106.04. Mortar
placement will be evaluated under Subsection 106.02. See Table 251-1 for
mi nimum sampling and testing requirements.

M easurement
251.08 Measure riprap by the metric ton or by the cubic meter in place.

Payment

251.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that

areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
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Payment will be made under:

Pay Item

25101
25102
25103
25104
25105

Placed riprap class
Placed riprap class
Keyed riprap class
Keyed riprap class
Mortared riprap class
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Cubic meter
Metric ton
Cubic meter
Metric ton
Cubic meter
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Table 251-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Mortar Making test specimens AASHTOT 23 1 sample per installation® Job site
Compressive strength @ AASHTOT 22

(1) Sample consists of 2 test specimens.
(2) The compressive strength will be the average of two test specimens.
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Section 252.) SPECIAL ROCK EMBANKMENT AND
ROCK BUTTRESS

Description
252.01 Specia rock embankment work consists of furnishing and placing
hand-placed or mechanically-placed rock infill sections. Rock buttresswork
consistsof furnishing and placing hand-placed or mechanically-placedrockin
cut sections.

Special rock embankments and rock buttresses are designated as hand-placed
or mechanically-placed.

Material
252.02 Conform to the following Subsections:

Rock for buttresses 705.05
Rock for special rock embankment 705.04

Congtruction Requirements

252.03 Placing Rock. Perform the work under Section 204 or 209 as
required.

Place the rock in a stable orientation with minimal voids. Offset the rock to
produce arandom pattern. Use spalls smaller than the minimum rock sizeto
chock the larger rock solidly in position and to fill voids between the large
rock.

Construct the exposed face of the rock mass reasonably uniform with no
projectionsbeyondtheneat lineof theslopethat aremorethan 300 millimeters
for mechanically-placed rock or 150 millimeters for hand-placed rock.

252,04 Acceptance.  Rock for special rock embankment and rock buttresswill
be evaluated under Subsection 106.02.

Rock placement for special rock embankment and rock buttress will be
evaluated under Subsections 106.02 and 106.04.

Structure excavation and backfill will be evaluated under Section 209.
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M easur ement

252.05 Mesasure specia rock embankment and rock buttress by the cubic
meter in place or by the metric ton.

Payment

252.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25201 Specia rock embankment, Cubic meter
25202 Specia rock embankment, Metric ton
25203 Rock buttress, Cubic meter
25204 Rock buttress, Metric ton
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Section 253.) GABIONS AND REVET MATTRESSES

Description

253.01 This work consists of constructing gabion structures and revet
mattresses.

Material

253.02 Conform to the following Subsections:

Backfill materia 704.03
Gabion and revet mattress material 720.02
Gabion and revet mattress rock 705.01
Geotextile type IV 714.01
Structural backfill 704.04

Congtruction Requirements

253.03General. Survey according to Section 152 and verify thelimits of the
wall installation. Prepare and submit installation drawings according to
Subsection 104.03. Perform the work under Section 209.

253.04 Basket Assembly. Do not damage wire coatings during basket
assembly, structure erection, cell filling, or backfilling. Rotate the basket
panels into position and join the vertical edges with fasteners according to
Subsection 253.05. Temporary fasteners may be used for basket assembly if
they are supplemented during structure erection with permanent fasteners
according to Subsection 253.05.

Rotate the diaphragms into position and join the vertical edges according to
Subsection 253.05.

253.05 Structure Erection. Place the empty gabion baskets on the
foundation and interconnect the adjacent baskets along the top and vertical
edges using permanent fasteners.

Where lacing wire is used, wrap the wire with alternating single and double
loops every other mesh opening and not more than 150 millimeters apart.
Where spiral binders are used, crimp the endsto secure the bindersin place.
Where alternate fasteners are used, space the fastenersin every mesh opening
and not more than 150 millimeters apart.
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In the same manner, interconnect each vertical layer of basketsto the under-
lying layer of baskets along the front, back, and sides. Stagger the vertical
joints between baskets of adjacent rows and layers by at least one cell length.

253.06 CdlFilling. Removeall kinksandfoldsinthewiremeshand properly
alignall thebaskets. Placerock carefully inthebasket cellsto prevent bulging
of the baskets and to minimize voids in the rock fill. Maintain the basket
alignment.

Placeinternal connectingwiresineach unrestrained exterior basket cell greater
than 0.3 meter in height. Thisincludesinterior basket cellsleft temporarily
unrestrained. Place internal connecting wires concurrently with rock
placement.

Fill the cellsin any row or layer so that no cell isfilled more than 0.3 meter
above an adjacent cell. Repeat this process until the basket isfull and thelid
bears on the final rock layer.

Secure the lid to the sides, ends, and diaphragms according to Sub-
section 253.05. Make all exposed basket surfaces smooth and neat with no
sharp rock edges projecting through the wire mesh.

253.07 Backfilling. Place a geotextile over the back face of the gabion
structure. Concurrently withthecell filling operation, backfill theareabehind
the gabion structure with structural backfill according to Subsection 209.10.
Compact each layer according to Subsection 209.11, except use an acceptable
lightweight mechanical or vibratory compactor within onemeter of thegabion
structure.

253.08 Revet Mattresses. Place a geotextile according to Section 207.
Construct revet mattresses according to Subsections 253.04 through 253.06.
Anchor the mattressesin place. Place geotextile against the vertical edges of
the mattressand backfill against the geotextile using backfill material or other
approved material. Overfill revet mattresses by 30 to 50 millimeters.

253.09 Acceptance.  Material for gabion structures and revet mattresses will
be evaluated under Subsections 106.02 and 106.03.

Construction of gabion structuresand revet mattresseswill be evaluated under
Subsections 106.02 and 106.04.
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Survey work will be evaluated under Section 152.

Geotextile will be evaluated under Subsection 207.

Structureexcavation, structural backfill, and backfill material will beevaluated

under Section 209. See Table 209-1 for minimum sampling and testing re-
quirements.

M easur ement

253.10 Measure gabions by the square meter of front wall face or by the cubic
meter inthe structure.

Measure revet mattresses by the square meter.

Measure foundation fill under Section 208.

Payment

25311 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25301 Gabions, galvanized or aluminized coated Square meter
25302 Gabions, polyvinyl chloride coated Square meter
25303 Gabions, galvanized or aluminized coated Cubic meter
25304 Gabions, polyvinyl chloride coated Cubic meter
25305 Revet mattress, galvanized or aluminized coated Square meter
25306 Revet mattress, polyvinyl chloride coated Square meter
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Section 254.) CRIB WALLS

Description

254.01 This work consists of constructing concrete, metal, or timber crib
retainingwalls.

Material

254.02 Conform to the following Section and Subsections:

Bed course 704.09
Concrete 601

Cribwall backfill 704.12
Hardware for timber structures 716.02
Metal bin type crib walls 720.03
Precast concrete units 725.11
Reinforcing steel 709.01
Structural backfill 704.04
Treated structural timber and lumber 716.03

Congtruction Requirements

254.03General. Survey according to Section 152 and verify thelimits of the
wall installation. Prepare and submit installation drawings according to
Subsection 104.03. Performthework under Section 209. Whenthewall isset
onarocky foundation, place 200 millimeters of bed course under thewall base
elements.

254.04 Erection.  Furnishall necessary bolts, nuts, and hardwarefor complete
assembly of the unitsinto acontinuouswall of connected units. Erect thecrib
wall according to the fabricator's or manufacturer'sinstructions. On curves,
obtain the proper curvature for the face by using shorter stringersin the front
or rear panels. Construct thewall towithin25millimetersin 3metersfromthe
lines and elevations shown on the plans.

(@ Concretecribwall.  Remove and replace all concrete members which
are cracked or damaged.

(b)Metal cribwall.  Torque boltsfor metal crib wallsto at |east 34 newton
meters.
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(c) Timber cribwall.  Construct timber cribs according to Section 557.
254.05 Backfilling.  Backfill withinthecribswith cribwall backfill according
to Subsection 209.10. Backfill behind the cribs with structural backfill
according to Subsection 209.10. Maintainan equal level of backfill withinand
behind the cribsduring the backfilling process. Compact eachlayer according
to Subsection 209.11, except use an acceptable lightweight mechanical or
vibratory compactor within one meter of the crib wall face.
254.06 Acceptance. Material for crib walls will be evaluated under Sub-
sections 106.02 and 106.03. Furnish a production certification with each
shipment for thefollowing:

(a) Metal bin type crib walls

(b) Precast concrete units

(c) Reinforcement steel

(d) Treated structural timber and lumber

Construction of concrete, metal, or timber cribretainingwall constructionwill
be evaluated under Subsections 106.02 and 106.04.

Survey work will be evaluated under Section 152.

Structure excavation, crib wall backfill, structural backfill, and bed course
material will be evaluated under Section 209. See Table 209-1 for minimum
sampling andtesting requirements.

Concrete crib wallswill be evaluated under Section 601.

Timber cribs wallswill be evaluated under Section 557

M easur ement
254.07 Measure crib walls by the square meter of front wall face.
Measure crib wall backfill placed within the cribs by the cubic meter.

Measure foundation fill under Section 208.
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Payment

254.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25401 Reinforced concrete crib retaining wall Square meter
25402 Metd crib retaining wall Square meter
25403 Treated timber crib retaining wall Square meter
25404 Crib wall backfill Cubic meter
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Section 255.) MECHANICALLY
STABILIZED EARTH WALLS

Description

255.01 Thiswork consistsof constructingmechanically stabilized earthwalls.

Material

255.02 Conform to the following Section and Subsections:

Concrete leveling pad 601

Geotextile type IV 714.01
Mechanically stabilized earth wall material 720.01
Select granular backfill 704.10
Structural backfill 704.04

Congtruction Requirements

255.03General. Survey according to Section 152 and verify thelimits of the
wall installation. Prepare and submit installation drawings according to Sub-
section 104.03. Perform the work under Section 209. Grade the foundation
for awidth equal to the length of reinforcing mesh or strips plus 0.5 meter.
Where the wall is set on a rocky foundation, place 150 millimeters of select
granular backfill under the reinforcing mesh or strips.

For concrete-faced walls, provide aprecast reinforced or anonreinforced cast-
in-placeconcreteleveling pad. Curecast-in-placeleveling padsaminimum of
12 hours before placing wall panels.

255.04 Wall Erection. Erect the wall according to the drawings and the
manufacturer'srecommendations. Whenrequested, havean experiencedfield
representative from thewall system manufacturer available during erection.

(@ Concretefaced walls . Erect panels by means of lifting devices con-
nected to the upper edge of the panel. Align precast facing panelswithin 19
millimeters vertically and horizontally when measured with a 3-meter
straightedge.
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Make the joint openings 19+6 millimeters wide. Install joint material
according to the drawings. Cover all joints on the backside of the panels
with a300-millimeter wide strip of geotextile. Overlap geotextile splicesa
minimum of 100 millimeters.

Hold the panelsin position with temporary wedges or bracing during back-
filling operations. Erect the wall so the overall vertical tolerance (top to
bottom) does not exceed 13 millimeters per 3 meters of wall height.

(b)Wirefacedwalls. Place backing matsand 6-millimeter hardware cloth
insuccessivehorizontal liftsasbackfill placement proceeds. Connect, tight-
en, and anchor soil reinforcement elements to the wall facing units before
placing backfill. Do not exceed an individual lift vertical tolerance and an
overall wall (top to bottom) vertical tolerance of 25 millimetersper 3 meters
of wall height. Placereinforcement e ementswithin 25 millimetersvertically
abovethe corresponding connection elevation at thewall face. Do not place
reinforcing el ementsbel ow thecorresponding connection el evations. Donot
deviatefrom the designed batter of thewall by morethan 25 millimeters per
3 meters of wall height. Do not deviate more than 50 millimeters at any
point in the wall from a 3-meter straightedge placed horizontally on the
theoretical plane of the design face.

(c) Gabion-faced walls. Place the first lift of backfill before filling the
gabion baskets. Construct gabion structures according to Section 253. Lay
reinforcement mesh horizontally on compacted fill and normal to theface of
thewall. Connect the gabion facing unit to reinforcement mesh with spiral
bindersor tiewireat 100-millimeter nominal spacingwithalternatingsingle
and doublelockedloops. Pull and anchor thereinforcement meshtaut before
placing additional backfill.

255.05 Backfilling. Backfill the stabilized volume with select granular
backfill according to Subsection 209.10. Ensurethat no voids exist below the
reinforcing mesh or strips. Compact each layer according to Subsection
209.11, except use an acceptable lightweight mechanical or vibratory com-
pactor within onemeter of thewall face. Wherethestabilized volumesupports
spreadfootingsfor bridgesor other structural |oads, compact thetop 1.5 meters
to at least 100 percent of the maximum density.
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Do not damage or disturb the facing, reinforcing mesh, or strips. Do not
operate equipment directly ontop of thereinforcing mesh or strips. Correctall
damaged, misaligned, or distorted wall elements.

Backfill and compact behind the stabilized volume with structural backfill
according to Subsection 209.10. At the end of the day's operation, slope the
last lift of backfill away from the wall face to direct surface runoff away from

thewall. Do not alow surface runoff from adjacent areas to enter the wall
construction area.

255.06 Acceptance. Material for mechanically stabilized earth walls listed
under Subsection 720.01 will be evaluated under Subsections 106.02 and
106.03. Furnishaproduction certification with each shipment of concreteface
panels.

Construction of mechanically stabilized earthwall and serviceswill beevalua-
ted under Subsections 106.02 and 106.04.

Survey work will be evaluated under Section 152.

Geotextile will be evaluated under Section 207.

Structure excavation, select granular backfill, and structural backfill will be
evaluated under Section 209. See Table 209-1 for minimum sampling and
testing requirements.

Gabionswill be evaluated under Section 253.

Concrete leveling pad will be evaluated under Section 601.

M easur ement

255.07 Measure mechanically stabilized earth walls by the square meter of
front wall face.

Measure select granular backfill within the stabilized volume by the cubic
meter in place.

Measure concrete leveling pad by the meter.
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Measure foundation fill under Section 208.
Payment
255.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25501 Mechanically stabilized earth wall Square meter
25502 Select granular backfill Cubic meter
25503 Concrete leveling pad, __ meter width Meter
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Section 256.) PERMANENT GROUND ANCHORS
Description
256.01 Thiswork consistsof constructing permanent ground anchors.

Material
256.02 Conform to the following Subsection:

Ground anchors 722.02

Congtruction Requirements

256.03 Qualifications. The Contractor or subcontractor performing the
ground anchor work shall have completed at | east 5 permanent ground anchor
projects within the last 3 years. Submit a brief description of each project
including the owning agency's name and current tel ephone number.

Provide an engineer with at least 3 years experience in the design and con-
struction of permanent ground anchors. Provide on-site supervisorsand drill
operatorswith at least 1 year experienceinstalling permanent ground anchors.
Atleast 30 daysbefore starting ground anchor work, identify the engineer, on-
site supervisors, and drill operators assigned to the project and submit a
summary of each individual's experience.

256.04 Drawings. At least 30 days before starting ground anchor work,
submit drawings according to Subsection 104.03. Include the following:

(a) A ground anchor schedul e giving the following information:

(1) Ground anchor number

(2) Ground anchor design load
(3) Type and size of tendon

(4) Minimum total anchor length
(5) Minimum bond length

(6) Minimum tendon bond length
(7) Minimum unbonded length
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(b) Ground anchor system drawings shall include the following details:

(1) Spacersand their location

(2) Centralizersand their location

(3) Unbonded length corrosion protection system

(4) Bond length corrosion protection system

(5) Transition between the unbonded length and the bond length
corrosion protection systems

(6) Anchorage and trumpet

(7) Anchorage corrosion protection system

256.05 Tendon Fabrication.

(8)General. Fabricatethetendonsin either theshop or field asindicated on
thedrawings. Sizethetendon so:

(1)The design load does not exceed 60 percent of the minimum required
ultimate tensile strength of thetendon; and

(2) The maximum test |oad does not exceed 80 percent of the minimum
specified ultimate tensile strength of the tendon.

(b) Bondlength. Determinethebond length necessary to devel opthedesign
load indicated on the drawings. Use a minimum tendon bond length of 3
meters in rock and 4.5 metersin soil. Provide corrosion protection of the
tendon bond length with a cement grout cover.

Where encapsulation of the tendon is required, protect the tendon bond
length from corrosion by encapsulatingitin agrout-filled corrugated plastic
or deformed steel tube, or by coating it with fusion-bonded epoxy. Placethe
grout inside the tube either before or after the tendon is placed in the drill
hole. Centralizethetendon within the tube with aminimum 2.5 millimeter
grout cover.

(c) Centralizers. Use spacers along the tendon bond length of a multi-
element tendon to separate each of the individual elements of the tendon.
Use centralizersto insure aminimum of 13 millimeters of grout cover over
the tendon bond length or tendon bond length encapsul ation as appropriate.
Use centralizers that do not impede the free flow of grout up the bore hole.
Position centralizers so their center-to-center spacing does not exceed 3
meters.
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L ocate the upper centralizer a maximum of 1.5 meters from the top of the
tendon bond length. Locate the lower centralizer a maximum of 300
millimeters from the bottom of the tendon bond Iength.

Centralizers are not required on pressure-injected tendons if the ground
anchor isinstalled in coarse-grained soils using grouting pressures greater
than 1 megapascal .

Centralizersarenot required on holl ow-stem-augered tendonsif theground
anchor isgrouted through the auger and the holeismaintained full of astiff
grout during extraction of theauger. A groutisconsidered"stiff" if itsslump
islessthan 225 millimeters.

(d) Unbonded length . Provide minimum unbonded length of 4.5 meters.

(2) If the entire drill holeis grouted in one operation, provide corrosion
protection of the unbonded length with a sheath completely filled with
corrosion inhibiting grease or grout, or aheat shrinkable tube internally
coated with an elastic adhesive.

If greaseisused under the sheath, completely coat the unbounded tendon
length, fill spaces between individual el ements of multi-element tendon
with grease, and provide measuresto prevent grease from escaping at the
ends of the sheath.

If the sheath is grout filled, provide a separate bondbreaker along the
unbonded length of the tendon.

(2)If agrease-filled sheath corrosion protection is provided and the drill
hole above the bond length is grouted after the ground anchor is locked
off, grout the tendon inside a second sheath.

Where restressable ground anchors are used, provide a restressable an-
chorage compatible with the post-tensioning system provided.

If multielement tendons are used, properly seat the wedges as recomm-
ended for the post-tensioning system provided.
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(e) Bearingplates . Sizethe bearing plates so:

(1) The bending stressesin the plate do not exceed the yield strength of
the steel when aload equal to 95 percent of the minimum specified ulti-
mate tensile strength of the tendon is applied; and

(2) The average bearing stress of the bearing plate does not exceed that
recommended in section 3.1.7 of the PTI, Guide Specification for Post-
Tensioning Materials.

Weld trumpet to bearing plate. Make the inside diameter of the trumpet
equal to or larger than the holein the bearing plate. Makethetrumpet long
enoughto accommodate movementsduring stressingandtesting. For multi-
element tendons with encapsulation over the unbonded length, make the
trumpet long enough to enable the tendon to make a transition from the
diameter of the tendon in the unbonded length to the diameter of the tendon
at the anchorhead without damaging the encapsulation. Fill the trumpet of
restressable ground anchors with corrosion-inhibiting grease. Provide a
permanent Buna-N synthetic rubber seal or an approved equal between the
trumpet and the unbonded length corrosion protection.

Fill the trumpets of non-restressable ground anchors with grout. Provide a
300-millimeter minimumtightly fitting temporary seal between thetrumpet
and the unbonded length corrosion protection.

256.06 Storing and Handling.  Handle and store tendons in a manner to
avoid damageor corrosion. Replacetendonsexhibiting abrasions, cuts, welds,
weld splatter, corrosion or pitting. Repair or replace any tendons exhibiting
damage to encapsulation or sheathing. Degrease the bond length of tendons
and remove solvent residue before installation.

256.07 Ingallation.  Drill ground anchor holeswithin 300 millimeters of the
required location. Drill the longitudinal axis of the drill hole parallel to the
longitudinal axisof thetendon. Install the ground anchor within 3 degrees of
the required inclination from horizontal. Install the ground anchor with a
horizontal anglewithin 3 degreesof alinedrawn perpendicular to the plane of
the structure. Do not extend ground anchors beyond the right-of-way or
easement limits.
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Insert the tendon in the drill hole to the required depth without driving or
forcing. Where the tendon cannot be compl etely inserted, remove the tendon
and clean or redrill the holeto permit insertion.

Useapositivedisplacement pump to grout tendonsinto drill holesusing either
aneat cement grout or asand/cement grout. Use agrout pump equipped with
apressure gauge capable of measuring pressures of at least 1 megapascal or
twice the actual grout pressure, whichever is greater. Use well-mixed grout
that is free of lumps or other indications of prior cement hydration.
Continuously agitate the grout during placement. Place the grout in one
continuousoperation.

Inject the grout from the lowest point of the drill hole. The grout may be
placed either before or after insertion of thetendon. Record the quantity of the
grout and the grout pressure for each ground anchor. Control the grout
pressures to avoid excessive heaving or fracturing.

Except asindicated below, the grout above the top of the bond length may be
placed at the same time as the bond length grout, but it shall not be placed
under pressure. Do not place grout at the top of the drill hole in contact with
the back of the structure or the bottom of the trumpet.

If the ground anchor isinstalled in afine-grained soil using drill holeslarger
than 150 millimeters in diameter, place the grout above the top of the bond
length after the ground anchor has been tested and stressed. The entire drill
hole may be grouted at one time if it can be demonstrated that the ground
anchor does not derive asignificant portion of itsload-carrying capacity from
the soil above the bond length.

Use pressure grouting for grout protected tendons anchored in rock. After
sealing the drill hole, pressure inject grout until a 0.3 megapascal grout
pressure at the top of the drill hole is maintained for 5 minutes.

After groutingiscomplete, fill thegrout tubewith grout if it will remaininthe
hole. Wait aminimum of 3 days before loading the tendon.

Extend the corrosion protection surrounding the unbonded length up beyond

thebottom seal of thetrumpet or 300 millimetersintothetrumpet if notrumpet
sedl is provided.
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Trimthe corrosion protection surrounding the unbonded length of the tendon
as necessary so that it does not contact the bearing plate of the anchorhead
during testing and stressing.

Place the bearing plate and anchorhead so the axis of the tendon is within 3
degreesof perpendicular to the bearing plate and the axis of the tendon passes
through the center of the bearing plate without bending the tendon.

If grout protected tendons or fusion-bonded epoxy encapsulations are used,
electronically isolate the bearing plate, anchorhead, and trumpet from the
surrounding concrete, soldier pile, or any metallic element embedded in the
structure.

Place trumpet grease any time during construction. Placetrumpet grout after
the ground anchor has been tested and stressed.

Completely cover all anchorages permanently exposed to the atmospherewith
acorrosion inhibiting grease or grout.

256.08 Tegtingand Stressing.  Test each ground anchor using a maximum
test load not to exceed 80 percent of the minimum ultimate tensile strength of
the tendon. Simultaneously apply the test load to the entire tendon and all
elements of multielement tendons.

(&) Tegtingequipment . Thetesting equipment shall consist of:

(DA dial gauge or vernier scal e capable of measuring to 0.025 millime-
ter. Use amovement-measuring device having a minimum travel equal
to the theoretical elastic elongation of the total anchor length at the
maximum test load. Use a device with sufficient travel so the anchor
movement is measured without resetting the device.

(2) A hydraulic jack and pump. Use ajack and a calibrated pressure
gauge to measure the applied load. Have the jack and pressure gauge
calibrated as a unit by an independent firm within 45 days of the start of
ground anchor work. Use a pressure gauge graduated in 1 megapascal
incrementsor less. Useajack having aminimum ram travel equal to the
theoretical elastic elongation of the total anchor length at the maximum
test load.
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(3) A calibrated reference gauge. Have the reference gauge calibrated
with the test jack and pressure gauge. Keep it at the project site.

(b) Performancetests  Place stressing equipment over the ground anchor
tendon sothat thejack, bearing plates, |oad cell s, and stressing anchorageare
axially aligned with the tendon and the tendon is centered within the
equipment.

Performancetest 5 percent of theground anchorsor aminimum of 3anchors,
whichever is greater, at each separate structure. The CO will select the
ground anchorsto be performance tested.

Perform the performancetest asindicated in Table 256-1.

Raisetheloadfromoneincrement to another immediately after recordingthe
ground anchor movement. M easureand record theground anchor movement
tothenearest 0.025 millimeter with respect to anindependent fixed reference
point at the alignment load and at each load increment. Monitor the load
with apressure gauge. Placethereference pressure gaugein serieswith the
pressure gauge during each performance test. If the load measured by the
pressure gauge and theload measured by thereference pressuregaugediffer
by more than 10 percent, recalibrate thejack, pressure gauge, and reference
pressuregauge. Atload increments other than the maximum test load, hold
the load just long enough to obtain the movement reading.

Table256-1
Performance Test L oad Sequence
Test Load Increment
Test
Sequence Reduceto
A | 025D | 050D | 0.75D | 1.00D | 1.20D | 1.33D | Lock-Off
L oad
1 . .
2 . . .
3 . . . .
4 . . . . .
5 . . . . . .

Note: A = Alignment load and D = Design load
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Hold themaximumttest |oad for aminimum of 10 minutes. Repump thejack
ashecessary inorder to maintainaconstant load. Begintheload-hold period
as soon as the maximum test load is applied.

Measure and record the ground anchor movement at 1, 2, 3, 4, 5, 6, and
10 minutes. If the ground anchor movement between 1 and 10 minutes
exceeds 1 millimeter, continue holding the maximum test load and record
ground anchor movement at 15, 20, 25, 30, 45, and 60 minutes.

Plot the ground anchor movement versus the maximum load for each test
sequence in Table 256-1 and plot the residual movement of the tendon at
each alignment load versus the highest previously applied load.

(c) Proof tests . Proof test all ground anchors which are not performance
tested. Perform the proof test asindicated in Table 256-2.

Raisetheloadfromoneincrement to another immediately after recordingthe
ground anchor movement. M easureand record theground anchor movement
tothenearest 0.025 millimeter with respect to anindependent fixed reference
point at the alignment load and at each load increment. Monitor the load
with apressure gauge.

Hold themaximumttest |oad for aminimum of 10 minutes. Repump thejack
ashecessary inorder to maintainaconstant load. Begintheload-hold period
as soon as the maximum test load is applied.

Measure and record the ground anchor movement at 1, 2, 3, 4, 5, 6, and 10
minutes. If the anchor movement between 1 and 10 minutes exceeds 1
millimeter, continue holding the maximum test load and record anchor
movements at 15, 20, 25, 30, 45, and 60 minutes.

Table256-2
Proof Test L oad Seguence
Test Load Increment
Reduceto
A | 0.25D [ 0.50D | 0.75D | 1.00D | 1.20D | 1.33D | Lock-Off
L oad

Note: A = Alignment load and D = Design load
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Plot the ground anchor movement versus load for each load increment in
Table 256-2.

(d) Lock off.  Upon completion of performance and proof tests, reduce the
load to the specified lock-off load and transfer the load to the anchorage
device. Aftertransferring thel oad and bef oreremoving thejack, measurethe
lift-off load. If the load is not within 10 percent of the specified lock-off
load, reset the anchorage and remeasure the lift-off load. Repeat as

necessary.

256.09 Acceptance. Material for ground anchors will be evaluated under
Subsections 106.02 and 106.03.

Construction of ground anchors and services will be evaluated under Subsec-
tions 106.02 and 106.04.

Installed ground anchors will be evaluated based on one of the following
performance or proof test results:

(a)After a10-minutehold, theground anchor carriesthemaximumtest |oad
with lessthan 1 millimeter of movement between 1 and 10 minutes and the
total movement at the maximum test load exceeds 80 percent of the the-
oretical elastic elongation of the unbonded length.

(b)After a60-minutehold, theground anchor carriesthe maximumtest |oad
with acreep rate that does not exceed 2-millimeter/log cycle of timeand the
total movement at the maximum test load exceeds 80 percent of the
theoretical elastic elongation of the unbonded length.

Replace al ground anchors with unacceptable performance or proof test
results. Do not retest failed ground anchors.

M easur ement
256.10 Measure ground anchors by the each.

M easure performance tests that indicate acceptabl e installations by the each.
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Payment

256.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
25601 Ground anchor Each
25602 Performance test Each
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Section 257.) ALTERNATE RETAINING WALLS
Description
257.01 Thiswork consists of constructing various types of retaining walls at
the Contractor's option. The alternate wall types are gabions, crib walls,

mechanically stabilized earth walls, permanent ground anchor walls, and
reinforced concreteretaining walls.

Material

257.02 Conform to the following Sections:

Crib walls 254
Driven piles 551
Gabions 253
Mechanically stabilized earth walls 255
Permanent ground anchors 256
Reinforced concrete retaining walls 258
Reinforcing steel 554
Structural concrete 552

Congtruction Requirements

257.03 General. The designer/supplier furnishing the proposed wall is
responsible for the stahility of thewall. Do not qualify the responsibility for
the design or restrict the use of the drawings or calculations for the proposed
aternate. Indemnify the Government from all claims for infringement of
proprietary rights by others without the consent of the patent holders or
licensees.

257.04 Submittal. Submit a proposa using any of the wall types listed.
Submit wall type proposalson asite-by-sitebasis. Different typesmay be used
at individual sites on the project.

Survey according to Section 152 and verify the limits of thewall installation.

Provide drawings of the proposed wall according to Subsection 104.03
within 120 days of the notice to proceed and at least 90 days before starting
wall construction.

All drawings shall be signed by alicensed professional engineer.
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Includeall details, dimensions, quantities, ground profiles, and cross-sections
necessary to construct the wall. Submit design calculationson sheets about
200 by 300 millimetersin sizewith the project number, wall location, designa-
tion, date of preparation, initials of designer and checker, and page number at
the top of the page.

Provide an index page with the design calculations. The drawings shall
include, but not be limited to, the following items:

(a) Plan and elevation drawings for each wall containing thefollowing:
(1) A plan view of thewall identifying:

(a) Offset from the construction centerlineto the face of thewall at its
baseat all changesin horizontal alignment

(b) Limit of widest module, mesh, strip, or anchor

(c) Centerline of any drainage structure or drainage pipe behind,
passing through, or passing under thewall

(2) An elevation view of thewall identifying:

(2)Elevation at thetop of thewall, at all horizontal and vertical break

points, and at least every 10 meters along the wall

(b) Elevations at the wall base, the top of leveling pads and footings,
or the bottom of soldier piles

(c) Wall batter

(d) Distance along the face of the wall to al stepsin the wall base,
footings, leveling pads, or lagging

(e) Type of panel or depth of module or lagging

(f) Length and type of mesh, strips, or anchors

(g) Distance along the face of the wall to where changes in length of
the mesh, strips, or anchors occur

(h) Original and final ground line

(3) General notesfor constructing thewall.

(HHorizontal and vertical curve dataaffecting thewall. Match linesor
other detailsto relate wall stationing to centerline stationing.

(5) A listing of the summary of quantities on the elevation drawing of
eachwall.
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(b) Dimensions and schedules of all reinforcing steel including reinforcing
bar bending details, dowels, and/or studsfor attaching the facing.

(c)Detailsand dimensionsfor foundationsandleveling padsincluding steps
in the footings or leveling pads.

(d) Detailsand dimensionsfor all:

(DPanels, modules, soldier piles, and lagging necessary to construct the
element

(2) Reinforcing steel in the element

(3) Location of mesh, strip attachment, or anchor devicesembeddedinthe
panels

(4Anchorsand soldier piling including the spacing and size of pilesand
the spacing and angle of anchors

(e) Detailsfor constructing walls around drainage facilities.
(f) Detailsfor terminating walls and adjacent slope construction.
(g) Architectural treatment details.
(h) Design notes including an explanation of any symbols and computer
programs used in the design of the walls. Specify the factors of safety for
dliding, pullout, and overturning. Specify the bearing pressure beneath the
wall footing, stabilized earth mass, or soldier piles.
(iI)Verification of design criteriafor the site specific wall locationswith test
procedures, results, and interpretations. Include results from creep,
durability, construction induced damage, and junction strength tests.
(j) Other design calculations.

Process all submissions through the Contractor unless the Contractor gives

written permission for thewall designer/supplier and the CO to communicate
directly.
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Submit 3 setsof thewall drawingswith theinitial submission. Oneset will be
returned with any indicated corrections. If revisions are necessary, makethe
necessary corrections and resubmit 3 revised sets.

When the drawings are accepted, furnish 5 sets and a mylar sepia set of the
drawings.

257.05 Congruction.  Construct thewall according to the accepted drawings
and the following Sections, as applicable:

(a) Gabions . Section 253.

(b) Cribwalls . Section 254.

(c) Mechanically gabilized earth walls. Section 255.

(d) Permanent ground anchor walls . Sections 256, 551, and 552.
(e) Reinforced concreteretainingwalls. Section 258.

Revisethe drawingswhen plan dimensionsarerevised duetofield conditions
or for other reasons.

257.06 Acceptance.  Materia for alternate retaining walls will beevaluat-
ed under Subsection 106.02, 106.03, or 106.04 according tothe applicabl e sec-
tionslisted in Subsection 257.05.

Construction of aternate retaining wallsand serviceswill be evaluated under
Subsections 106.02 and 106.04 according to the applicable sections listed in
Subsection 257.05.

Structure excavation and backfill will be evaluated under Section 209.

M easur ement
257.07 Measure alternate retaining walls by the lump sum.

Measure foundation fill under Section 208.
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Payment

257.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

When plan dimensions are changed by the CO during construction to account
for field conditions, thelump sum price of thewall will be adjusted by applying
acalculated per square meter cost adjustment factor to the added or decreased
wall front face arearesulting from the change.

The adjustment factor will be determined by dividing the lump sum price bid
for each wall by its estimated area shown in the pay item.

Thealternateretaining wall lump sumwill bepaid based onthe progressof the
work under this Section.

Payment will be made under:

Pay Item Pay Unit
25701 Alternateretaining wall __(location) Lump sum
(U(egtimated) m?)
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Section 258.— REINFORCED CONCRETE
RETAINING WALLS

Description
258.01 Thiswork consistsof constructing reinforced concreteretainingwalls.

Material

258.02 Conform to the following Sections and Subsections:

Concrete 552
Forms and falsework 562
Joint fillers and sealants 712.01
Reinforcing steel 709.01
Structural backfill 704.04
Tie bars, dowel bars, and hook bolts 709.01

Congtruction Requirements

258.03General. Survey according to Section 152 and verify thelimits of the
wall installation. Prepareand submit formsandfal sework drawingsaccording
to Section 562. Perform the work under Section 209.

258.04 Reinforcing Steel. Submit all order lists and bending diagrams
according to Subsections 104.03 and 554.03. Fabricate reinforcing steel
according to Subsection 554.05. Ship and protect material according to
Subsections 554.04 and 554.06. Place, fasten, and splice reinforcing steel
according to Subsections 554.08 and 554.09.

258.05 Sructural Concrete.  Design concrete mixture according to Sub-
section 552.03. Store, handle, batch, and mix material and deliver concrete
according to Subsections 552.04 through 552.08. Provide quality control
according to Section 153 and Subsection 552.09. Construct wall according to
Subsections 552.10 through 552.16.
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258.06 Backfilling. Backfill the areabehind the wall with structural backfill
according to Subsection 209.10. Compact each layer according to Subsection
209.11, except usean approved lightwel ght mechani cal or vibratory compactor
within one meter of thewall.

258.07 Acceptance. Reinforced concrete retaining wall material, construc-
tion, and services will be evaluated as follows:

Survey work will be evaluated under Section 152.

Forms and fal sework drawingswill be evaluated under Section 562.
Structure excavation and backfill will be evaluated under Section 209.
Concrete will be evaluated under Section 552.

Reinforcing steel will be evaluated under Section 554.

Material for joint fillers, sealants, tie bars, dowel bars, and hook boltswill be
evaluated under Subsections 106.02 and 106.03.

M easur ement

258.08 Measurereinforced concrete retaining walls by the cubic meter in the
structure, by the square meter, or by themeter. Includethevolume of footings
in the cubic meter measurement. Determine the square meter area from the
length of thefront wall face and the height excluding footings. Determinethe
meter length along the top of thewall.

Measure foundation fill under Section 208.

Payment

258.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement adjusted according to Subsection
106.05for the pay itemslisted below that are shown on the bid schedule. Pay-
ment will be full compensation for the work prescribed in this Section. See
Subsection 109.05.
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The accepted quantities of reinforced concrete retaining wall will be paid for
at the contract unit bid price multiplied by an adjusted pay factor (PFa)

determined asfollows:
PFa= 1-0.5(1-PF)

Where

PF = Pay factor for concrete as determined under Section 552.

Payment will be made under:
Pay Item
25801 Reinforced concrete retaining wall

25802 Reinforced concrete retaining wall
25803 Reinforced concrete retaining wall
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DIVISION 300
Aggregate Courses
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Section 301.) UNTREATED AGGREGATE COURSES
Description

301.01 Thiswork consists of constructing one or more courses of aggregate
on aprepared surface.

Subbase and base aggregate grading is designated as shown in Table 703-2.

Material
301.02 Conform to the following Subsections:

Aggregate 703.05
Water 725.01

Congtruction Requirements

301.03General. Preparethe surface on which the aggregate courseis placed
according to Section 204 or 303 as applicable.

After a representative quantity of aggregate is produced, submit proposed
target values for the appropriate sieve sizes along with a representative 150-
kilogram sample at |least 14 days before incorporating the aggregate into the
work.

Set target valueswithinthegradationrangesshownin Table703-2 or 703-3for
therequired grading.

301.04 Mixing and Spreading.  Determine the optimum moisture content
according to AASHTO T 180 method D. Mix the aggregate and adjust the
moi sture content to obtai n auniform mixturewith amoisture content within 2
percent of the optimum moisture content. Spread and shapethemixtureonthe
prepared surfacein auniform layer.

Do not place the mixture in alayer exceeding 150 millimeters in compacted
thickness. When more than one layer is necessary, compact each layer
according to Subsection 301.05 before placing the next layer. Route hauling
equipment uniformly over the full width of the surface to minimize rutting or
uneven compaction.
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301.05 Compacting. Determine the maximum density of the mixture
according to AASHTO T 180 method D.

Compact eachlayer full width. Roll fromthesidestothecenter, parallel tothe
centerline of the road. Along curbs, headers, walls, and all places not
accessible to the roller, compact the materia with approved tampers or
compactors.

Compact eachlayer to at least 95 percent of maximum density. Determinethe
inplace density and moisture content according to AASHTO T 238 and
AASHTO T 239 or other approved test procedures.

301.06 SurfaceTolerance.  If grade finishing stakes arerequired, finish the
surface to within £10 millimeters from staked line and grade el evation.

If grade finishing stakes are not required, shape the surface to the required
template and check the surface with a 3-meter straightedge. Defective areas
aresurfacedeviationsin excessof 15 millimetersin 3 meters between any two
contacts of the straightedge with the surface.

Correct all defective areas by loosening the material, adding or removing
material, reshaping, and compacting.

301.07 Maintenance. Maintain the aggregate course to the correct line,
grade, and cross-section by blading, watering, rolling, or any combination
thereof until placement of the next course. Correct all defects according to
Subsection 301.06.

301.08 Acceptance.  Aggregate gradation and surface course plasticity index
will beevaluated under Subsection 106.05. Other aggregatequality properties
will be evaluated under Subsections 106.02 and 106.04. See Table 301-1 for
minimum sampling and testing requirements.

(&) Aggregategradation.  The upper and lower specification limits are the
approved target values plus or minus the allowable deviations shown in
Tables 703-2 and 703-3. See Table 301-1 for the acceptance quality
characteristiccategories.

(b) Plasticity index. The upper and lower specification limits for surface

courses are shown in Table 703-3. See Table 301-1 for the acceptance
quality characteristic category.
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Construction of untreated aggregate courses will be evaluated under Subsec-
tions 106.02 and 106.04. See Table 301-1 for minimum sampling and testing
requirements.

Preparation of the surface onwhichthe aggregate courseisplaced will beeval-
uated under Section 204 or 303 as applicable.

M easur ement

301.09 Measure aggregate by the metric ton, by the square meter, or by the
cubic meter in the hauling vehicle. Measure square meter width horizontally
toincludethetop of aggregate width and allowable curve widening. Measure
the square meter length horizontally along the centerline of the roadway.

Payment

301.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement adjusted according to Subsection
106.05 for the pay items listed below that are shown in the bid schedule.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30101 Aggregate basegrading Metric ton
30102 Aggregatebasegrading ___,  millimeterdepth ~ Squaremeter
30103 Aggregate basegrading Cubic meter
30104 Subbasegrading Metric ton
30105 Subbasegrading ___,  millimeter depth Square meter
30106 Subbasegrading Cubic meter
30107 Aggregate surface course Metric ton
30108 Aggregatesurfacecourse, __ millimeter depth Square meter
30109 Aggregate surface course Cubic meter
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Table301-1

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Subbase and Base Gradation @) AASHTOT 11 and 1 sample per 1000t From the windrow or road-

courses 9.5mm | AASHTOT 27 bed after processing
4.75mm |
75 pm |
Other specified sieves I
Liquid limit — AASHTOT 89 1 sample per 3000 t From the windrow or road-

bed after processing
Moisture-Density — AASHTO T 180 method D 1 for each aggregate grad- Production output or stock-
(maximum density) ing produced pile
Inplace density and — AASHTOT 238 and 1 for each 500 t Inplace completed
moisture content AASHTO T 239 or other compacted layer
approved procedures
(1) Useonly sievesindicated for the specified gradation.
continued
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Table 301-1 (continued)
Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Surface course ag- Gradation ® ) AASHTOT 11 and 1 sample per 1000 t From the windrow or road-
gregate 4.75 mm | AASHTOT 27 bed after processing
425 pm |
75 pm |
Other specified sieves I
Plasticity index | AASHTOT 90 1 sample per 1000 t From the windrow or road-
bed after processing
Moisture-Density — AASHTO T 180 method D 1 for each aggregate grad- Production output or stock-
(maximum density) ing produced pile
Inplace density and — AASHTOT 238 and 1 for each 500 t Inplace completed
moisture content AASHTO T 239 or other compacted layer
approved procedures

(1) Useonly sievesindicated for the specified gradation.
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Section 302.) TREATED AGGREGATE COURSES

Description
302.01 Thiswork consistsof constructing one or more coursesof an aggregate
and cement mixture or an aggregate, fly ash, lime, and/or cement (AFLC)
mixture on a prepared roadbed.
Treated aggregate courses are designated as cement or AFLC.
Aggregate grading is designated as shown in Table 703-2.
Material

302.02 Conform to the following Subsections:

Aggregate 703.05
Blotter 703.13
Chemical admixture (set-retarding) 711.03
Emulsified asphalt 702.03
Fly ash 725.04
Lime 725.03
Portland cement 701.01
Water 725.01

Congtruction Requirements

302.03 Proportioning.  Submit atreated aggregate course mix design 30 days
before production.

Provideaminimumaveragecompressivestrength of 3.45megapascal swithno
singletest lower than 2.75 megapascals. Mold, cure, and test samples of the
AFLC mixture according to ASTM C 593, parts 10 and 11 except revise the
curing period from 7 to 28 days at 3812 °C.

For aggregateand cement mixtures, meet thedesign parametersin Table 302-1.
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Table302-1
Rangeof Aggregate/Cement
Mix Design Parameters

Materia Percent®

Aggregate 90 - 96

Portland cement 4-10
(1) By mass of total dry mix.

For AFL C mixtures, meet the design parametersin Table 302-2.

Table302-2
Rangeof AFL C Mix Desgn Parameters
Material Percent®
Aggregate 75-92
Fly ash 6- 20
Lime and/or portland 2-5
cement

(1) By mass of total dry mix.

Include the following with the mix design, as applicable:

(a) Source of each component material

(b) Results of the applicable tests

(c) Target valuesfor each aggregate sieve size specified as applicable
(d) 90-kilogram sample of aggregate

(e) 25-kilogram sample of fly ash

(f) 10-kilogram sample of lime

(9) 10-kilogram sampl e of portland cement

(h) 2-kilogram sample of theretarder or other admixtures

Begin production only after the mix design is approved. Furnish a new mix
designif thereisachangein amaterial source.
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302.04 General. Store chemical additives and admixturesin closed, weath-
erproof containers. Preparethe surface on which thetreated aggregate course
is placed according to Section 204 or 303 as applicable. Determine the
optimum moisture content according to AASHTO T 180 method D.

302.05 Mixing. Do not begin mixing operations when the atmospheric
temperature is expected to fall below 4 °C within 48 hours. Do not place a
treated aggregate course when the underlying surface is frozen, muddy, or
whenitisraining or snowing.

Mix the components with suitable equipment until a uniform mixture is
obtained. During mixing, add sufficient water to obtai nthe optimum moisture
content for compaction plus 2 percent.

Equip the mixer with batching or metering devices for proportioning the
components either by massor volume. Maintain the accuracy of the amounts
of aggregate, chemical additives, and water (based ontotal dry mass) withinthe
following tolerances:

Aggregate +2.0% by mass
Fly ash +1.5% by mass
Lime or cement +0.5% by mass
Retarder or other additive +2.0% by mass
Water +2.0% by mass

A retarder may be used to slow initial set for amaximum of 2 hours. Dissolve
retarder in water and uniformly add the solution to the mixture.

When a central plant is used, transport the mixture in vehicles that maintain
moi sture content and prevent segregation and loss of the fine material.

302.06 Placing, Compacting,and Finishing. Place, compact, and finish the
treated aggregate courseaccording to Subsections301.04, 301.05, and 301.06.
Maintai nthemoi sturecontent (2 percent of optimum) during placingandfin-
ishing.

Do not leave any treated aggregate that has not been compacted undisturbed
for more than 30 minutes. Complete the compaction and finishing within
1 hour (longer with aretarder) from the time water is added to the mixture.
Make the compacted surface smooth, dense, and free of compaction planes,
ridges, or loose material.
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If thetimebetween placing adjacent partial widthsexceeds30 minutes, provide
aconstructionjoint.

302.07 Condruction Joints.  For lime and fly ash mixtures, tie each day's
operation into the completed work of the previous day by remixing approxi-
mately 0.5 meters of the completed course before processing additional
sections. Add 50 percent of the original amount of lime or fly ash to the re-
mixed material.

For cement mixturesor when alimeor fly ash mixture remai nsundisturbed for
more than 24 hours, make atransverse construction joint by cutting back into
the completed work to form an approximately vertical face.

302.08 Curing. Do not allow traffic on the treated aggregate course. Keep
the completed layer or course continuously moist until the next layer or course
is placed. Apply water under pressure through a spray bar equipped with
nozzles producing afine, uniform spray. Place and compact the next layer or
course within 7 days after compacting and finishing the treated aggregate
course.

Placement of the next course may be deferred up to 21 days by sealing the
surfacewith rapid setting emulsified asphalt. Do not seal intermediate layers
of acourse. Keep surface continuously moist for at least 7 days after com-
pactingandfinishing. Afterthe7 days, apply undiluted CRS-2 or RS-2emulsi-
fied asphalt at arate of 1.1 liters per square meter according to Section 409.
Provide a continuous film over the surface. If the surface is opened to public
traffic, furnish and apply blotter according to Section 411.

If the treated aggregate course looses stability, density, or finish before
placement of the next course or acceptance of thework, reprocess, recompact,
and add additivesasnecessary to restorethe strength of the damaged material .
Reapply the emulsified asphalt seal where the continuousfilm is damaged.

302.09 Acceptance.  Fly ash, lime, cement, and chemical admixtureswill be

evaluated under Subsections 106.02 and 106.03. Emulsified asphalt will be
evaluated under Subsections 106.03 and 702.09.
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Aggregategradationwill beeval uated under Subsection 106.05. Theaggregate
gradation upper and lower specification limits are the approved target values
plusor minustheallowabledeviationsshownin Table703-2. Other aggregate
quality propertieswill beeval uated under Subsections 106.02 and 106.04. See
Table302-3for the acceptance quality characteristic categoriesand minimum
sampling andtesting requirements.

Construction of treated aggregate courseswill be eval uated under Subsections
106.02 and 106.04. See Table 302-3 for minimum sampling and testing re-
quirements.

Preparation of the surface on which thetreated aggregate courseisplaced will
be evaluated under to Section 204 or 303 as applicable.

Emulsified asphalt seal will be evaluated under Section 409.

Blotter will be evaluated under Section 411.

M easur ement
302.10 Measure treated aggregate course by the metric ton or by the square
meter. M easuresquaremeter width horizontally toincludethetop of aggregate
width and allowable curve widening. Measure the square meter length hori-
zontally along the centerline of the roadway.
Measurefly ash, lime, and cement by the metric ton.

Measure emulsified asphalt under Section 409.

Measure blotter under Section 411.

Payment

302.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement adjusted in according to Subsection

106.05 for the pay items listed below that are shown in the bid schedule.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05.
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Payment will be made under:

Pay Item Pay Unit
30201 treated aggregate course grading Metric ton
30202 treated aggregate coursegrading ___, Square meter

____millimeter depth
30203 Cement Metric ton
30204 Fly ash Metric ton
30205 Lime Metric ton
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Table 302-3

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Aggregate Gradation ) @ AASHTOT 11 and 1 sample per 1000t From the windrow or road-
9.5mm | AASHTOT 27 bed after processing
4.75mm |
75 pm |
Other specified sieves I
Liquid limit — AASHTOT 89 1 sample per 3000 t From the windrow or road-
bed after processing
Mixture Moisture-Density — AASHTO T 180 method D 1 for each aggregate grad- Processed material before
(maximum density) ing produced incorporated into the work
Inplace completed
Inplace density and — AASHTOT 238 and 1 for each 500 t compacted layer
moisture content AASHTO T 239 or other
approved procedures

(1) Useonly sievesindicated for the specified gradation.
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Section 303.) ROAD RECONDITIONING

Description
303.01 This work consists of reconditioning graded roadbeds, aggregate

surfaces, or asphalt surfaces. Thiswork also includes cleaning and reshaping
shoulders, ditches, and culvert inletsand outlets.

Material

303.02 Conform to the following Sections and Subsection:

Crack sealant 414
Crushedaggregate 308
Minor cold asphalt mix 417
Minor crushed aggregate 308
Minor hot asphalt concrete 402
Water 725.01

Congtruction Requirements

303.03General. Removeall dlidematerial, vegetation, and other debrisfrom
the existing roadbed or surface including parking areas, turnouts, other
widened areas, shoulders, ditches, and culvert inlets and outlets. Clean and
reshapeditchesand culvert inletsand outletsasrequired. Dispose of material
removed according to Section 203.05.

303.04 Graded Roadbed. Cut to grade any high areas in the roadbed and
haul and deposit theresulting material inlow areas. Construct embankments
to bring the width and surface of the roadbed to finished subgrade according
to Subsection 204.10. Remove all organic, deleterious, or oversize material
larger than 150 millimeters from the top 150 millimeters of the roadbed.

Repair soft and unstable areas according to Subsection 204.07. Dispose of
excess material according to Subsection 204.14.
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303.05 Aggregate Surfaces. Repair soft and unstable areas according to
Subsection 204.07. Repair the aggregate surface according to Subsection
301.07.

303.06 Agphalt Surfaces.  Recondition asphalt surfaces asfollows:

(&) Patching. Remove and dispose of unsuitable material that shows evi-
dence of distress, excess asphalt material, or settlement in the subgrade.
Patch the areas with approved material that conformsto and is compatible
with the adjacent pavement structure. Perform the patch work according to
Section 308, 402, 417, or other sectionsasapplicablefor thelayer or courses
being repaired.

(b) Crack s=dling.  Clean and seal cracks in the existing asphalt surface
according to Subsection 414.05.

(c)Preevding. Correct surfaceirregularitiesexceeding 150 millimetersin
depthwithaspecified aggregate. Placeand compact theaggregateaccording
to Subsections 301.04 and 301.05.

Prelevel other dips, depressions, sags, excessive or nonexistent crown, or
other surface irregularities with asphalt concrete according to Section 402.
Spread and compact the asphalt concretein layers parallel to the gradeline
not to exceed 50 millimeters in compacted depth.

303.07 Finishing Road Surfaces.

(a) Graded roadbeds. Blade, shape, compact, and finish the roadbed,
including parking areas, turnouts, and other widened areas. Correct
irregularitiesin the surface by scarifying the defective area and reworking.
Compact according to Subsection204.11. Finishtheroadbedtotherequired
line, grade, elevation, and cross-section.

(b) Aggregate surfaces.  Perform the work under Subsection 303.07(a).

Finish the surface according to Subsection 301.06. Compact the surface
according to Subsection 301.05.
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(c) Asphalt surfaces  Clean the existing surface of all loose material, dirt,
or other deleterious substances by approved methods.

303.08 Scarification. When required by the contract, scarify the material to
the designated depth and width. Pulverizeall lumpsto asize one and one half
timesthemaximum sized aggregate or to 40 millimeters, whichever isgreater.
Mix, spread, compact, and finish the material according to Section 301.

303.09 Acceptance.  Material for road reconditioning will be evaluated under
the applicabl e section furnished.

Road reconditioning will be evaluated under Subsection 106.02 and 106.04.
Roadbed finishing will be evaluated under Section 204.

Aggregate surfaces will be evaluated under Section 301 or 308.

Asphalt surfaces will be evaluated under Section 402 or 417.

Crack sealing will be evaluated under Section 414.

M easur ement
303.10 Measureroad reconditioning by the kilometer or by the square meter.
Measure the sguare meter area on a horizontal plane. Measure to the
intersection of the roadway with natural ground (approximate slope stake
location). Do not measure isolated areas less than 20 square meters for
payment.
Measure removal and disposal of unsuitable material under Section 203.
Measure crack sealing under Section 414.
M easure aggregate for patching and leveling under Section 308.

M easure asphalt material for patching and leveling under Section 402 or 417.
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Payment

303.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30301 Road reconditioning Kilometer
30302 Road reconditioning Square meter

30303 Road reconditioning, scarify millimeter depth  Kilometer
30304 Road reconditioning, scarify millimeter depth ~ Square meter
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Section 304.) AGGREGATE STABILIZATION

Description
304.01 Thiswork consists of processing and incorporating fly ash, lime, or

portland cement into the upper layer of a previously constructed aggregate
course.

Material

304.02 Conform to the following Subsections:

Blotter 703.13
Chemical admixtures (set-retarding) 711.03
Emulsified asphalt 702.03
Fly ash 725.04
Lime 725.03
Portland cement 701.01
Water 725.01

Congtruction Requirements

304.03General. Store chemical additives and admixtures in closed, we-
atherproof containers. Recondition the aggregate course according to Sub-
sections 303.03 and 303.05. Scarify the aggregate course to a depth of 100
millimeters according to Subsection 303.08. Size and shape the scarified
aggregate to awindrow or blanket that is suitable for mixing. Determinethe
optimum moi sture content and maximum density accordingto AASHTO T 180
method D.

304.04 Application. Apply additiveswhen the scarified aggregateis at least
3 percent below optimum moisture content and at least 4 °C. Do not apply
when excessive additive is lost to washing or blowing or when the air tem-
perature is expected to fall below 4 °C within 48 hours.

Apply additives at the required rates by one of the following methods:
(@ Drymethod. Uniformly apply the additiveswith an approved spreader.

A motor grader is not an approved spreader. Apply water using approved
methods to obtain the proper moisture content for mixing and compaction.
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(b) Surry method. Mix additives with water and apply as a thin water
suspension or slurry using either truckswith approved distributorsor rotary
mixers. Equip the distributor truck or rotary mixer tank with an agitator to
keep the additives suspended in water. Make successive passes over the
material to obtain the moisture and additive content for mixing and
compacting.

304.05 Mixing. Mix material to obtain a homogeneous friable mixture.

(@Limeandflyashmixtures ~ Addwater and thoroughly mix to adjust the
moi sture content of the mixtureto the optimum moisture content plusneces-
sary hydration moisture. Hydration moistureis 1.5 percent for each percent
of additivein the mixture. Complete the mixing within 6 hours of additive
application. Curethe mixture for 2 to 4 days by keeping it moist.

After curing, remix the mixture until 95 percent of all the mixture, except
rock, passes a 45 millimeter sieve and at least 50 percent of the mixture
passes a4.75 millimeter sieve when tested according to AASHTO T 27,in
anondried condition. Retarders may be added.

(b) Cementmixtures  Add water and thoroughly mix to adjust the moisture
content of the mixture to 2 percent above the optimum moisture content.
Compl ete the mixing within 2 hours of cement application.

Adjust the moisture content of the mixtureto within 2 percent of the optimum
moi sture content.

304.06 Compaction and Finishing.  Immediately after mixing, spread and
compact themixtureto at least 95 percent of themaximum density. Determine
the inplace density and moisture content according to AASHTO T 238 and
AASHTO T 239 or other approved test procedures. Finish the stabilized
aggregate so it is smooth and suitable for placing another course.

If the time between compacting adjacent partial widths exceeds 30 minutesor

when tying into the previous work, provide a construction joint according to
Subsection 302.07.

209



Section 304

304.07 Curing. Do not allow traffic on the stabilized aggregate. Keep the
aggregate continuously moist until the next course is placed. Apply water
under pressure through a spray bar equipped with nozzles producing a fine,
uniform spray. Place the next course within 7 days after compacting and
finishing the stabilized aggregate.

Placement of the next course may be deferred up to 21 days by sealing the
surfacewith arapid setting emulsified asphalt. Keep the surface continuously
moist for at least 7 daysafter compacting and finishing. After the7 days, apply
undiluted CRS-2 or RS-2 emulsified asphalt at arate of 1.1 liters per square
meter according to Section 409. Provide a continuous film over the surface.
If the surfaceisopened to public traffic, furnish and apply blotter according to
Section 411.

If the stabilized aggregate |ooses stahility, density, or finish before placement
of the next course, reprocess, recompact, and add additives as necessary to
restore the strength of the damaged material. Reapply the emulsified asphalt
seal where the continuousfilm is damaged.

304.08 Acceptance.  Material for blotter, chemical admixtures (retarder), fly
ash, lime, portland cement, and water will be evaluated under Subsections
106.02 and 106.03. Emulsified asphalt will be evaluated under Subsections
106.03 and 702.09.

Aggregate stabilization work will be evaluated under Subsections 106.02 and
106.04. See Table 304-1 for minimum sampling and testing require-
ments.

Reconditioning of the aggregate course will be evaluated under Section 303.
Emulsified asphalt seal will be evaluated under Section 409.

Blotter will be evaluated under Section 411.

M easurement
304.09 Measure aggregate stabilization by the kilometer or by the square
meter. M easuresquaremeter widthhorizontally toincludethetop of aggregate

width and allowable curve widening. Measure the square meter length hori-
zontally along the centerline of the roadway.
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Measure lime, cement, and fly ash by the metric ton.
Measure emulsified asphalt under Section 409.
Measure blotter under Section 411.

Payment

304.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for pay itemslisted below that are
shown in the bid schedule. Payment will be full compensation for the work

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30401 Aggregate stabilization Kilometer
30402 Aggregate stabilization Square meter
30403 Lime Metric ton
30404 Cement Metric ton
30405 Fly ash Metric ton
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Table 304-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Mixture Moisture-Density AASHTO T 180 method D

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each mixture or changein
material

1 for each 2500 m?

Processed material before
incorporated into the work

Compacted material
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Section 305.) AGGREGATE-TOPSOIL COURSE

Description

305.01 Thiswork consistsof furnishingand placing anaggregate, topsoil, and
seed mixture on a prepared shoulder or other surface.

Material

305.02 Conform to the following Subsections:

Aggregate 703.14
Seed 713.04
Topsoil 713.01
Water 725.01

Congtruction Requirements

305.03 PreparingSurface.  Completethe adjoining pavement before placing
an aggregate-topsoil mixture on the shoulder. Scarify the area where the
mixtureisto be placed to adepth of 75 millimeters. Reduce all clods and sod
to amaximum size of 100 millimeters.

305.04 Mixing, Placing, and Compacting. Furnish a mixture of 50+10
percent aggregate and 50+10 percent topsoil by volume with sufficient water
for compaction.

Mix the components into a uniform mixture. Spread the mixture on the
prepared surfacein auniform layer. Shapethe mixturetotheline, grade, and
cross-section. Remove all clods and stones greater than 50 millimeters in
diameter. Before compaction, dry seed the mixture surface at a rate of 85
kilograms per hectare according to Section 625.

Determinemaximumdensity of themixtureaccordingto AASHTO T 99 meth-
od C. Compact the mixture to at least 90 percent of maximum density.
Determinetheinplacedensity accordingto AASHTO T 238 or other approved
test procedures. After compaction, dry seed the surface again at arate of 85
kilogramsper hectare.
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305.05 Acceptance.  Aggregatefor aggregate-topsoil will be evaluated under
Subsections 106.02 and 106.04. See Table 305-1 for minimum sampling and
testing requirements. Seed and topsoil will be evaluated under Subsections
106.02 and 106.03.

Construction of theaggregate-topsoil coursewill beeval uated under Subsectio-

ns 106.02 and 106.04. See Table 305-1 for minimum sampling and testing
requirements.

M easur ement

305.06 Measure aggregate-topsoil course by the metric ton, by the square
meter, or by the cubic meter in the hauling vehicle.

Payment

305.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshown onthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30501 Aggregate-topsoil course Metric ton
30502 Aggregate-topsoil course, _ millimeter depth Square meter
30503 Aggregate-topsoil course Cubic meter
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Table 305-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Aggregate for Gradation AASHTOT 27 and AASHTO T 11 1 for each 1500 t Source of material or
aggregate-topsoil stockpile
Aggregate-topsoil mixture Moisture-Density AASHTO T 99 method C 1 for each mixture or changein Processed material before

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

material

1 for each 2500 m?

incorporated into the work

Compacted material
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Section 306.) DUST PALLIATIVE

Description

306.01 Thiswork consistsof furnishing and applying oneor moreapplications
of adust palliative on a prepared surface.

Material

306.02 Conform to the following Subsections:

Calciumchloride 725.02
Emulsified asphalt 702.03
Ligninsulfonate 725.20
Magnesiumchloride 725.02
Water 725.01

Congtruction Requirements

306.03 General. Usedistributor equi pment conforming to Subsection 409.04,
except heating capability isnot required. Equipthedistributor with ahoseand
nozzlefor areasinaccessibleto the distributor and for touch-up work. Do not
apply adust palliativewhentheweather isfoggy or rainy or whenrainisantici-
pated within 24 hoursof application. Apply whentheambient air temperature
is4 °C or above.

Protect the surfaces of structures and trees from splatter or marring during
application. Usemultipleapplicationsat areduced rateif necessary to prevent
runoff. Do not discharge dust palliative into streams.

306.04 Preparation and Application.
(8 Emuldfiedasphalt. Preparethesurface accordingto Subsection 303.07.
When aslow setting emulsified asphalt isused, diluteit with water until the
emulsion contains 25+10 percent residual asphalt. Before application, ap-
proval of theexact proportionsisrequired. Thoroughly blend theemulsified

asphalt withthe added water before application. Apply accordingto Subsec-
tion 409.08.
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(b) Lignin sulfonate, calcium chloride, or magnesum chloride. Prepare
theroadbed by blading and shapingtoleave 25to 50 millimetersof relatively
loose material onthesurface. Water theloose material soitisvisibly moist.

Whenlignin sulfonateisused, diluteit with water until themixturecontains
40+10 percent lignin sulfonate by volume. When calcium chlorideis used,
make awater solution that contains 32+5 percent chloride by mass. Before
application, approval of the exact proportionsisrequired. Thoroughly mix
the components before application.

When magnesium chloride is used, apply the brine when the ambient air
temperatureis 15 °C or above.

Apply at arate of 1.4 to 2.7 liters per square meter as approved. Compact
thesurface.

306.05 Acceptance.  Dust palliativematerial (emulsified asphalt, lignin sulfo-
nate, cal cium chloride, and magnesium chloride) will be evaluated under Sub-
section 106.03.

When lignin sulfonateisfurnished, thecommercial certification shall include
the following information for each shipment: date, identification number
(truck, trailer, etc.), net mass, net volume at 15 °C, specific gravity at 15 °C,
percent solids by weight, pH, base cation, and brand name.

Application of dust palliative will be evaluated under Subsections 106.02 and
106.04.

M easur ement

306.06 Measure dust palliative application by the kilometer or by the square
meter.

Measuredust palliativematerial (emulsified asphalt, ligninsulfonate, calcium
chloride, and magnesium chloride) by the metric ton.
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Payment

306.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30601 Dust palliative application Kilometer
30602 Dust paliative application Square meter
30603 Emulsified asphalt Metric ton
30604 Lignin sulfonate Metric ton
30605 Calcium chloride Metric ton
30606 Magnesium chloride Metric ton
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Section 307. ) STOCKPILED AGGREGATES

Description

307.01 Thiswork consists of furnishing and placing aggregate in a stockpile
at an existing site or at anew site constructed by the Contractor.

Material
307.02 Conform to the following Section:
Aggregate 703

Providethegradation and quality requirements specifiedinthe Sectionidenti-
fied in the pay item.

Congtruction Requirements

307.03 StockpileSte.  Prepareexisting sitesasnecessary to accommodatethe
guantity of aggregate to be stockpiled.

Prepare new sites as follows:

(a) Clear and grub according to Section 201.

(b) Grade and shape the site to a uniform cross-section that drains.
(c)Compact thefloor of the sitewith at |east three passes using compaction
equipment conforming to Subsection 204.11.

(d) Place, compact, and maintain aminimum 150-millimeter layer of crushed
aggregate over the stockpile site and access roads for stabilization and to
prevent contamination of the stockpiles.

307.04 Stockpile.  Obtain site approval before stockpiling aggregates. Make
the stockpiles neat and regular in shape. Make the side slopes no flatter than
1:15.

Build the stockpiles in layers not to exceed 1 meter in thickness. Complete
each layer before depositing aggregatesin the next layer.
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Construct stockpile layers by spreading aggregates with trucks or other ap-
proved pneumatic-tired equipment. Do not push aggregatesinto piles.

Do not dump the aggregate so any part of it runs down and over the lower
layersinthe stockpile. Do not drop aggregates from a bucket or spout in one
location to form a cone-shaped pile.

Do not stockpile aggregate where traffic runs through the piles. When oper-
ating truckson stockpiles, use plank runways, whererequired, to avoidtracking
dirt or other foreign matter onto the stockpiled material.

Space stockpiles far enough apart or separate stockpiles by suitable walls or
partitionsto prevent the mixing of the different aggregate gradations.

After the stockpiled aggregate is measured and accepted and if the stockpileis
for future use, cover the stockpile with an approved covering for protection
from theweather.

307.05 Acceptance.  Aggregate for stockpiling will be evaluated under the
Section identified in the pay item.

Aggregategradation and surface courseplasticity index will beeval uated under
Subsection 106.05. Other aggregatequality propertieswill beevaluated under
Subsections 106.02 and 106.04.

Preparation of stockpile sites and construction of stockpileswill be evaluated
under Subsections 106.02 and 106.04.

Clearing will be evaluated under Section 201.

M easur ement

307.06 Measure stockpiled aggregate by the metric ton or by the cubic meter
inplace.

Measure preparation of stockpile sites by the hectare.
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Payment

307.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedul e except the stockpiled aggregate contract unit bid
price will be adjusted according to Subsection 106.05. Payment will be full
compensation for thework prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30701 Stockpiled aggregate, Section ___ grading___ Metric ton
30702 Stockpiled aggregate, Section __ grading___ Cubic meter
30703 Preparation of stockpile site Hectare
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Section 308.) MINOR CRUSHED AGGREGATE

Description

308.01 Thiswork consists of furnishing and placing crushed aggregate for
bedding, backfill, and roadway aggregate courses.

The roadway aggregate compaction method is designated as shown in Sub-
section 308.05(a).

Material
308.02 Conform to the following Subsections:

Crushedaggregate 703.06
Water 725.01

Congtruction Requirements
308.03 Preparing Surface.

(a)Roadwayaggregate.  Preparethe surface onwhich theaggregate course
is placed according to Subsection 303.07.

(b) Beddingand backfillaggregate. ~ Shape, compact, andfinishthesurface
totherequiredlines, grade, elevation, and cross-section according to Section
209.

308.04 Placing Crushed Aggregate.
(a)Roadwayaggregate.  Mix the aggregate and adjust the moisture content
to obtainauniform mixturewith amoisture content suitablefor compaction.
Spread and shape the mixture on the prepared surface in auniform layer.
Do not placethe mixturein alayer exceeding 150 millimetersin compacted
thickness. When more than one layer is necessary, compact each layer ac-
cording to Subsection 308.05(a) before placing the next layer.

(b) Beddingand backfillaggregate. ~ Place and shapethe mixturein layers
that when compacted do not exceed 150 millimetersin depth.
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308.05 Compacting and Finishing Crushed Aggregate.

(a) Roadway aggregate.  Compact using the specified method. When no
method is specified, use either method. Finish the surface according to
Subsection 301.06.

(1) Method 1.  Compact each layer according to Subsection 204.11(a).
Roll from the sides to the center, parallel to the centerline of the road.
Along curbs, headers, andwalls, and all placesnot accessibletotheroller,
compact the material with approved tampers or compactors.

Compactive effort may be decreased if inplace densities show that less
compactive effort isrequired under method 2.

(2) Method 2.  Compact each layer according to 301.05.

(b) Bedding and backfill aggregate. Compact each layer according to
Subsection 209.11.

308.06 Acceptance.  Crushed aggregate will be evaluated under Subsections
106.02and 106.03. Furnishaproduction certificationincluding gradationand
quality propertiesfor each source.

Construction of roadway aggregate courses will be evaluated under Subsec-
tions 106.02 and 106.04. Method 2 compaction will be evaluated under Sec-
tion 106.04. See Table 308-1 for sampling and testing requirements.

Placement of bedding and backfill aggregate will be evaluated under Subsec-
tion 106.02 and Section 209.

Preparation of the surfacesonwhich crushed aggregateisplaced will beevalu-
ated under Section 303 and 209 as applicable.

M easur ement

308.07 Measure crushed aggregate by the cubic meter in the hauling vehicle,
by the metric ton, or by the square meter.
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Payment

308.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
30801 Roadway aggregate method Cubic meter
30802 Roadway aggregate method Metric ton
30803 Roadway aggregate method Square meter
30804 Bedding and backfill aggregate Cubic meter
30805 Bedding and backfill aggregate Metric ton
30806 Bedding and backfill aggregate Square meter
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Table 308-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Crushed aggregate @ Moisture-Density AASHTO T 180 method D 1 for each aggregate supplied Production output or
stockpile.

Inplace density and
moisture content

AASHTO T 238 and AASHTO T 239
or other approved procedures

1 for each 500 t (300 )

Inplace completed
compacted layer

(1) Sampling and testing required for roadway aggregate method 2.
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Section 309. — EMULSIFIED ASPHALT
TREATED BASE COURSE

Description

309.01 Thiswork consists of constructing an emulsified asphalt treated base
course on aprepared surface.

Base aggregate grading is designated as shown in Table 703-2.
Material

309.02 Conform to the following Subsections:

Base course aggregate 703.05
Emulsified asphalt 702.03
Water 725.01

Congtruction Requirements

309.03 General. Prepare the surface on which the treated aggregate base
courseis placed according to Section 204 or 303 as applicable.

After a representative quantity of aggregate is produced, submit proposed
target values for the appropriate sieve sizes along with a representative 150-
kilogram sample at |least 14 days before incorporating the aggregate into the
work.

Set target values within the gradation ranges shown in Table 703-2 for the
reguired grading.

309.04 Mixing and Spreading.  Use a stationary pugmill with weighing,
volumetric, or other gauging equipment capabl e of accurately controlling the
material entering themixer. Interlock the controlsfor the aggregate feed with
the emulsified asphalt and water controls to ensure uniform introduction of
material into themixer. Determinethe optimum moisture content of the mix-
ture according to AASHTO T 180 method D.
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Add the aggregate and water to the mixer before the emulsified asphalt. Add
1 percent emulsified asphalt by mass of aggregate. Adjust the total liquid
content (emulsified asphalt and water), so that at the time of compaction the
total liquid content iswithin 2 percent of the optimum moisture content. Mix
until all particlesare uniformly coated.

Spread the mixture on the prepared surface in a uniform layer. Shape the
mixture to the line, grade, and cross-section. Route hauling equipment uni-
formly over thefull width of thesurfaceto minimizerutting or uneven compac-
tion.

309.05 Compacting. Determinethe maximum density of the mixtureaccord-
ingto AASHTO T 180 method D.

Compact thefull width. Roll fromthesidestothecenter, parallel tothecenter-
line of theroad. Along curbs, headers, walls, and all places not accessible to
theroller, compact the material with approved tampers or compactors.

Compact themixturetoat least 95 percent of maximumdensity. Determinethe
inplace density and moisture content according to AASHTO T 238 and
AASHTO T 239 or other approved test procedures.

309.06 Surface Tolerance. Finish the surface according to Subsection
301.06.

309.07 Maintenance. Maintain the treated aggregate course to the correct
line, grade, and cross-section by blading, watering, rolling, or any combination
thereof until placement of the next course. Correct all defects according to
Subsection 301.06.

309.08 Acceptance.  Emulsified asphalt will be evaluated under Subsections
106.03 and 702.09.

Aggregategradationwill beeval uated under Subsection 106.05. Theaggregate
gradation upper and lower specification limits are the approved target values
plusor minustheallowabledeviationsshownin Table 703-2. SeeTable309-1
for theacceptancequality characteristic categoriesand minimum sampling and
testing requirements. All other aggregate quality propertieswill be evaluated
under Subsections 106.02 and 106.04.
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Construction of emulsified asphalt treated base course will be evaluated under
Subsections 106.02 and 106.04. See Table 309-1 for minimum sampling and
testing requirements.

Preparation of the surface on which thetreated aggregate base courseisplaced
will be evaluated under Section 204 or 303 as applicable.

M easur ement

309.09 Measureaggregatefor theemulsified asphalt treated base courseby the
metric ton, by the square meter, or by the cubic meter in the hauling vehicle.
M easure square meter width horizontally to include the top of base width and
allowablecurvewidening. Measurethe square meter length horizontally along
the centerline of the roadway.

Measure emulsified asphalt by the metric ton.

Payment

309.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
are shown in the bid schedul e except the emulsified asphalt treated aggregate
base contract unit bid price will be adjusted according to Subsection 106.05.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05

Payment will be made under:

Pay Item Pay Unit

30901 Emulsified asphalt treated aggregate Metric ton
basegrading

30902 Emulsified asphalt treated aggregate Square meter
basegrading___,  millimeter depth

30903 Emulsified asphalt treated aggregate Cubic meter
basegrading

30904 Emulsified asphalt grade Metric ton
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Table 309-1

Sampling and Testing

(maximum density)

grading produced

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Aggregate Gradation ) ® AASHTOT 11 and 1 sample per 1000 t From the conveyor belt just
9.5mm | AASHTOT 27 before mixing
4.75mm |
75 pm |
Other specified sieves I
Liquid limit — AASHTOT 89 1 sample per 3000 t From the conveyor belt just

before mixing
Mixture Moisture-Density — AASHTO T 180 method D 1 for each aggregate Production output or

stockpile before processing

Inplace completed

Inplace density and — AASHTOT 238 and 1 for each 500 t compacted layer
moisture content AASHTO T 239 or other
approved procedures

(1) Useonly sievesindicated for the specified gradation.
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DIVISION 400
Asphalt Pavements
and
Surface Treatments
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Section 401.) HOT ASPHALT CONCRETE PAVEMENT

Description

401.01 Thiswork consists of constructing one or more courses of hot asphalt
concrete pavement.

Hot asphalt concrete pavement class is designated as shown in Table 401-1.
Aggregate grading is designated as shown in Table 703-4. Smoothness type
isdesignated as shown in Table 401-7.

Superpaveasphalt concrete pavement ESAL sisdesignated asshownin Tables
703-10 through 703-13. Nomina maximum size aggregate is designated as
shown in Tables 703-14 through 703-16. Smoothness type is designated as
shown in Table 401-7.

Asphalt cement gradeisdesignated asshownin AASHTOM 20, AASHTOM
226, or AASHTO MP 1.

Antistrip additiveisdesignated asshownin Subsection 702.08. Wherenotype
is designated, use any typeif needed.

Material

401.02 Conform to the following Subsections:

Aggregate (class A, B, or C mix) 703.07
Aggregate (Superpave mix) 703.17
Antistrip additive 702.08
Asphalt cement 702.01
Mineral filler 725.05

Congtruction Requirements

401.03 Composition of Mix (Job-Mix Formula). For all but thefinal sur-
facecourse, recycled material may beused according to Section403. Recycled
material may be used in the final surface course subject to approval of a Con-
tractor quality control plan and submission of test datademonstrating that the
mix will meet the requirements of this Section.
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Furnish mixesasfollows:

«ClassA,B,or Cmix. Furnishaggregate, asphalt, and additivesthat meet
theapplicableaggregategradationin Table 703-4 and design parameters(a)
or (b); (c) or (d); and (e) in Table 401-1.

Table401-1
Asphalt Concrete Mix Requirements
Class of Mix
Design Parameters® A B C
(8 Hveem
(AASHTOT 246 and AASHTO T 247)
(2) Stabilometer, minimum 37 35 30
(2) Percent air voids® 3-5 3-5 3-5
(3) Voids in mineral aggregate, min. % See Table 401-2
(b) Marshall
(AASHTOT 245)
(1) Stability, kN min. 8.00 5.34 4.45
(2) Flow, 0.25 mm 8-14 8-16 8-20
(3) Percent air voids® 3-5 3-5 3-5
(4) Voids in mineral aggregate, min. % See Table 401-2
(5) Compaction, number of blows each end of 75 50 50
test specimen
(c) Immersion - Compression
(AASHTOT 165 and AASHTO T 167)
(1) Compressive strength, MPamin. 21 1.7 14
(2) Retained strength, min. % 70 70 70
(d) Root-Tunnicliff
(ASTM D 4867)
(2) Tensile strength ratio, min. % 70 70 70
(e) Dust-asphalt ratio® 0.6-1.3 0.6-1.3 0.6-1.3

(1) The percent of air voids are based on AASHTO T 166, AASHTO T 209, AASHTO T 269.
Maximum specific gravity (density) will be based on AASHTO T 209.

(2) Dust-asphalt ratio is defined as the percent of material including nonliquid antistrip and mineral
filler passing the 75-micrometer sieve divided by the percent of asphalt (calculated by mass of mix).
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Table401-2
Voidsin Mineral Aggregate (VMA)
Marshall, Hveem, or SuperpaveMix Design

MinimumVoids @@
Per cent
SeveSze @
Marshall Hveam Superpave

4.75mm 18 16 )
9.5mm 16 14 15
12.5mm 15 13 14

19 mm 14 12 13
25mm 13 1 12
37.5mm 12 10 11

(1) Thelargest sieve size listed in the applicable specification

upon which any material is permitted to be retained.

(2) VMA to be determined according to Al Manual Series No. 2

(MS-2).

(3) When amineral filler or nonliquid antistrip is used, include the

percentage specified in the calculation for compliance with the VMA.

*Superpavelevd 1mix. Furnish mixesof aggregate, asphalt, and additives

that meet applicable gradation and material requirements in Subsection
703.17 and the appropriate design parametersin Tables 401-2, 401-3, and
401-4. Compact specimenswith the gyratory compactive effort specified in

Table 401-5 for the corresponding traffic and air temperature.
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Table401-3
Super pave Agphalt Concrete Mix Requirements
Design Parameters Requirement

Percent air voids at design 4.0
gyrations, N
Percent maximum density at initial 89% maximum
gyrations, N,
Percent maximum density at 98% maximum
maximum gyrations, Ny,
Tensile strength ratio, min 80
(AASHTO T 283)
Dust-asphalt ratio® 0.6-1.2

(1) Dust-asphalt ratioisdefined asthe percent of material passing the 75-microm-
eter sieve divided by the effective asphalt content as cal culated by mass of mix.

Table401-4
Superpave VoidsFilled with Agphalt (VFA)
Traffic, million ESALs Design VFA, %
<03 70 - 80
>0.3-3 65 - 78
>3 65 - 75

235



TOp uoldes

9ee

Table 401-5
Gyratory Compactive Effort
Average Design High Air Temperature

I'EDSEFS <39°C 39-40°C 41-42°C 43-44°C
millions Ninit Nges Ninax Ninit Nges Ninax Ninit Nges Ninax Ninit Nges Ninax
<03 7 68 104 7 74 114 7 78 121 7 82 127
>03-1 7 76 117 7 83 129 7 88 138 8 93 146
>1-3 7 86 134 8 95 150 8 100 158 8 105 167
>3-10 8 96 152 8 106 169 8 113 181 9 119 192
>10-30 8 109 174 9 121 195 9 128 208 9 135 220
>30- 100 9 126 204 9 139 228 9 146 240 10 153 253
> 100 9 142 233 10 158 262 10 165 275 10 172 288
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Submit written job-mix formulas for approval at least 21 days before produc-
tion. For each job-mix formula, submit the following:

(&) Aggregateand mineral filler.

(1) Target value for percent passing each sieve size for the aggregate
blend. Designatetarget valueswithinthe gradation band in the specified
grading. Designatetarget valuesoutsidetherestricted zoneof Table703-
14, 703-15, or 703-16 for the appropriate nominal maximum size aggre-
gate.

(2) Source and percentage of each aggregate stockpile to be used.
(3) Average gradation of each aggregate stockpile.
(4) Representative samplesfor each aggregate stockpile:
(a) 100 kilograms of each coarse aggregate
(b) 70 kilograms of each intermediate and fine aggregate
(c) 10 kilograms of mineral filler such as lime stone or filler
earthif proposedtoimprovegradation characteristicsor mix perform-
ance.
(d)10 kilograms of bag house finesif proposed for the mix. See Sub-
section 401.04.
Aggregate samples when combined according to the Contractor's rec-
ommended stockpile percentages shall be within the gradation band de-
fined by the target values plus or minus the allowable deviation for each
sieve or the sampleswill not be considered representative.
(5) Results of aggregate quality tests.
(b) Aphalt cement.
(1) Five 4-liter samples of the asphalt cement to be used in the mix.

(2) Recent quality test results from the manufacturer for the asphalt ce-
ment including atemperature-viscosity curve.

(3) Material safety data sheets.
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(c) Antigrip additives.  When an antistrip additive is needed to meet the
mix requirements, furnish thefollowing:

(1) Sample
(a) 0.5 liter of liquid heat-stable antistrip additive or
(b5 kilograms of dry antistrip additive such as lime or portland
cement

(2) Name of product

(3) Manufacturer

(4) Materia safety data sheet

(d)Asphaltmixes. When applicable, thelocation of all commercial mixing
plantsto be used. A job-mix formulais needed for each plant.

The CO will evaluate the suitability of the material and the proposed job-mix
formula. If approved, the COwill develop atarget valuefor theasphalt cement
content, determine the need for antistrip additive, determine the maximum
specificgravity (density) accordingto AASHTO T 209, and determinethedis-
chargetemperaturerange.

If ajob-mix formulais rejected, submit a new job-mix formula as described
above.

Changesto an approved job-mix formularequire approval before production.
Up to 14 days will be required to evaluate a change. Approved changesin
target values will not be applied retroactively for payment.

The CO will deduct all job-mix formula evaluation costs incurred as a result
of any of the following:

« Contractor-requested changes to the approved job-mix formula
« Contractor requestsfor additional job-mix formulaevaluations

*Additional testing necessary dueto the failure of a submitted job-mix for-
mula
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401.04 Mixing Plant. Use mixing plants conforming to AASHTO M 156
supplemented as follows:

(& All plants.

(1) Automated controls.  Control the proportioning, mixing, and dis-
charging of themix automatically.

(2)Dug collector. AASHTOM 156, Requirementsfor All Plants, Emis-
sion Controlsis amended as follows:

Equip the plant with adust collector. Dispose of the collected material.
In the case of baghouse dust collectors, dispose of the collected material
or return the collected material uniformly. Use of baghousefinesin as-
phalt concrete mixes requires approval unless included as part of the
approved job-mix formula.

When baghouse fines are used in batch plants or continuous mix plants,
deposit the material that is returned from the baghouse at the bottom of
the hot elevator or meter it by volume or massinto the mixing chamber.
Direct return from the baghouseto the hot el evator will be permitted only
when the flow can be controlled at auniform rate. 1n drum dryer-mixer
plants, returnthematerial to the drum at the samelocation asthe asphalt.

(3) Aggregatestorage.  Store aggregate according to Section 307.
(b) Drum dryer-mixer plants.

(1) Bins. Provide a separate bin in the cold aggregate feeder for each
individual aggregate stockpile in the mix. Usebins of sufficient sizeto
keep the plant in continuous operation and of proper design to prevent
overflow of material from one bin to another.

(2) Sockpilingprocedures  Separate aggregateinto at least 2 stockpiles
with different gradations. As a minimum, one stockpile shall contain
mostly coarse material, and one stockpile shall contain mostly fine mate-
rial. Stockpilethe material according to Section 307.
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(c) Batch and continuous mix plants.
(1) Hot aggregatebin.  Provide abin with 3 or more separate compart-
mentsfor storage of the screened aggregate fractions to be combined for
the mix. Make the partitions between the compartments tight and of

sufficient height to prevent spillage of aggregate from one compartment
intoanother.

(2Loadcdls. Calibrated load cells may be used in batch plantsinstead
of scales.

401.05 Pavers. Usepaversthat are:

(a)Self-contained, power-propelled units with adjustable vibratory screeds
with full-width screw augers.

(b) Heated for the full width of the screed.

(c) Capable of spreading and finishing courses of asphalt mix in widths at
least 300 millimeters more than the width of one lane.

(d)Equipped with areceiving hopper having sufficient capacity to ensurea
uniform spreading operation.

(e) Equipped with automatic feed controls, which are properly adjusted to
maintain auniform depth of material ahead of the screed.

(f) Operable at forward speeds consistent with satisfactory mix lay down.

(9) Capable of producing afinished surface of the required smoothness and
texture without segregating, tearing, shoving, or gouging the mix.

(h)Equi pped with automatic screed control swith sensors capabl e of sensing
grade from an outside reference line, sensing the transverse slope of the
screed, and providing the automatic signal sthat operate the screed to main-
tain grade and transverse slope.
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401.06 SurfacePreparation.  Prepare the surface according to 303.07, 413,
502, or 503 as applicable. Apply an asphalt tack coat to contact surfaces of
pavements, curbs, gutters, manholes, and other structuresaccordingto Section
412.

401.07 Wesather Limitations.  Place hot asphalt concrete pavement on adry,
unfrozen surfacewhentheair temperatureintheshadeisabove? °Candrising
and thetemperature of the road surfacein the shade conformsto Table 401-6.

Table401-6
Asphalt ConcreteMix Placement Temperature
Compacted Lift Thickness -| <50mm 50-75mm >75mm
Road SurfaceTemperature  °C | MinimumLay-Down Temperature @ °C
<2 @) @) @)
2-39 @ @ 138
4-99 @ 141 135
10- 149 146 138 132
15-19.9 141 135 129
20-24.9 138 132 129
25-29.9 132 129 127
> 30 129 127 124

(1) Inno case shall the asphalt concrete mix be heated above the temperature
specified in the approved mix design.
(2) Paving not allowed.

401.08 Asphalt Preparation.  Uniformly heat the asphalt cement to provide
a continuous supply of the heated asphalt cement from storage to the mixer.
Do not heat asphalt cement above 175 °C.

If thejob-mix formularequiresaliquid heat stable antistrip additive, meter it
intothe asphalt cement transfer linesat abulk terminal or mixing plant. Inject
the additive for at least 80 percent of the transfer or mixing time to obtain
uniformity.
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401.09 Aggregate Preparation.  If nonliquid antistrip is used, adjust the
aggregatemoistureto at least 4 percent by massof aggregate. Mix theantistrip
uniformly withtheaggregatebeforeintroducing theaggregateintothedryer or
dryer drum. Use calibrated weighing or metering devices to measure the a
mount of antistrip and moisture added to the aggregate.

For batch plants, heat, dry, and deliver aggregate for pugmill mixing at a
temperature sufficient to produceamix temperaturewithin theapproved range.
Adjust flamesused for drying and heating to prevent damageto and contamina-
tion of the aggregate.

Control plant operations so the moisture content of the mix behind the paver
is0.5 percent or less accordingto AASHTO T 110 or FLH T 515.

401.10 Mixing. Measurethe aggregate and asphalt into the mixer according
totheapprovedjob-mix formula. Mix until all theparticlesarecompletely and
uniformly coated with asphalt according to AASHTO M 156. Maintain the
discharge temperature within the approved range.

401.11 Hauling. Use vehicleswith tight, clean, and smooth metal beds for
hauling asphalt concrete mixes.

Thinly coat the bedswith an approved material to prevent the mix from adher-
ing to the beds. Do not use petroleum derivatives or other coating material
which contaminate or alter the characteristicsof themix. Drainthebed before
loading.

Equip each truck with a canvas cover or other suitable materia of sufficient
sizeto protect themix fromtheweather. When necessary to maintaintempera-
ture, use insulated truck beds and securely fastened covers. Provide access
ports or holes for checking temperature of asphalt mix in the truck.

401.12 Production Start-Up Procedures. Provide 7 days notice before
beginning production of an asphalt concrete mix.

Onthefirst day of production, produce sufficient mix to construct a300-meter

long control strip, one-lane wide, and at the designated lift thickness. Con-
struct the control strip on the project at an approved location.
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Construct the control strip using mix production, lay-down, and compaction
proceduresintended for theentiremix. Cease production after construction of
the control strip until the asphalt concrete mix and the control strip are evalu-
ated and accepted.

(&) Asphalt content and aggr egategr adation. Take at least three control
strip asphalt concrete mix samples and evaluate according to Subsection
401.17. Themixisacceptableif all test resultsarewithinspecificationlimits
for asphalt content and aggregate gradation.

(b) Compaction. Take nuclear density readings behind each roller passto
determine the roller pattern necessary to achieve required density without
damaging the mix.

At aminimum of 4 locations within the control strip, take nuclear gauge
readings and cut and test core samples according to Subsection 401.17.
Density isacceptableif all testsareabovethe specificationlimit. Furnishthe
CO with the nuclear gauge readings and correl ations of the readings to the
core specific gravities.

Repeat the control strip process until an acceptable control strip is produced.
See Subsection 106.01 for the disposition of material in unacceptable control
strips. Accepted control strips may remain in place and will be accepted and
measured asapart of the completed pavement. Testsused for the control strip
will not be included in the evaluation for payment according to Subsection
106.05. When acontrol strip is accepted, full production may begin.

Use these start-up procedures when producing material from adifferent plant
or when resuming production after atermination of production dueto unsatis-
factory quality according to Subsection 106.05.

401.13 Placing and Finishing. Do not use mixes produced from different
plants unless the mixes are produced according to the same job-mix formula,
usematerial fromthesamesources, and areapproved. Construct control strips
according to Subsection 401.12 for each plant from which production isin-
tended.
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Placeasphalt concrete mix at atemperature conforming to Table 401-6. Mea-
sure temperature of the mix in the hauling vehicle just before dumping into
spreader or measure it in the windrow immediately before pickup.

Placethemix with apaver conforming to Subsection401.05. Control horizon-
tal alignment using areferenceline. Automatically control thegradeand slope
from reference lines, a ski and slope control device, or dual skis. Use skis
having aminimum length of 6 meters.

On areas where mechanical spreading and finishingisimpractical, place and
finish the mix with alternate equipment to produce a uniform surface closely
matching the surface obtained when using amechanical paver.

Offset thelongitudinal joint of onelayer at least 150 millimetersfromthejoint
in the layer immediately below. Make the longitudinal joint in the top layer
along the centerline of two-laneroadwaysor at thelanelines of roadwayswith
more than two lanes.

The CO will designate the job-mix formulato be used for wedge and leveling
courses at each location. Place wedge and leveling courses in maximum 75-
millimeter lifts. Completethewedge and leveling before starting normal pav-
ing operations.

401.14 Compacting. Furnish at least 3 rollers. Furnish oneroller each for
breakdown, intermediate, and finish rolling. At least one roller shall be
pneumatic-tired. Size the rollers to achieve the required results. Operate
rollers according to the recommendation of the manufacturer.

Thoroughly and uniformly compact the asphalt surface by rolling. Do not
cause undue displacement, cracking, or shoving. Continue rolling until al
roller marks are eliminated and the required density isobtained. Do not roll
the mix after the surface cools below 80 °C.

Monitor the compaction process with nuclear density gauges calibrated to the
control strip compaction test results. Compact to a pavement specific gravity
(density) that isno lessthan 90 percent of the maximum specific gravity (den-
sity) determined according to AASHTO T 209.
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Along forms, curbs, headers, walls, and other places not accessibleto theroll-
ers, compact the mix with alternate equipment to obtai n the required compac-
tion.

401.15 Joints, Trimming Edges, and Cleanup. Complete construction of
adjacent traffic lanes to the same elevation within 24 hours. If drop offs are
left overnight, sign the drop offs in excess of 50 millimeters with "Uneven
Lane" warning signs and provide a 1:3 fillet for drop offs in excess of 100
millimeters.

At connections to existing pavements and previously placed lifts, make the
transversejoints vertical to the depth of the new pavement. Form transverse
joints by cutting back on previous run to expose the full-depth course.

Apply an asphalt tack coat to the edge of the joint for both transverse and
longitudinal joints according to Section 412.

Placethe asphalt concrete mix ascontinuously aspossible. Do not passrollers
over the unprotected end of afreshly laid mix.

Dispose of material trimmed from the edges and any other discarded asphalt
mix according to Subsection 211.03(b).

401.16 Pavement Smoothness.  After final rolling, measure the smoothness
of the final surface course or the surface immediately under an open-graded
asphalt friction course.

(@ Profilographmeasurements. Measure the traveled way parallel to the
centerlineaccording to FLH T 504 after mainline pavingiscompleted. The
CO will furnish a California type profilograph and direct and observe its
operation. Furnishworkersto operatethe profilograph. Furnishthetraceto
the CO.

Exclude the following areas from the profile index and profilograph bump
determination: bridge decks, cattle guards, traveled way lanes with hori-
zontal curvature lessthan 150-meter radius, transverse jointswith existing
pavements, turning or passing lanes less than 100 metersin length, drive-
ways, parking areas, and sideroadslessthan 100 metersinlength. Measure
excluded areas and type |V pavements according to (b) below.
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A profileindex will becalcul ated for each 0.1 kilometer lane of traveled way
using a 5-millimeter wide blanking-band. The profileindex will be deter-
mined accordingto FLH T 504. Bumpswill belocated usinga10 millimeter
bump template. Defective areas are bumps in excess of 10 millimetersin
7.62 meters, 0.1-kilometer profileindexesgreater thanthedefectivelimitin
Table 401-7, and surfaces with a pay factor less than 0.75 as determined
under Subsection 106.05.

(b) Straightedgemeasurement.  Use a 3-meter metal straightedge to mea-
sureat right anglesand parall el tothecenterline. Defectiveareasaresurface
deviationsin excess of 6 millimetersin 3 meters between any two contacts
of the straightedge with the surface.

(c) Defective area correction. Correct defective areas from (a) and (b)
above. Obtain approval for the proposed method of correction.

Remeasure corrected areas according to (a) and (b) above. The smoothness
pay factor will be recomputed after measurement.

Table401-7
Maximum Profile | ndex
Pavement Profile Index - millimeter gkilometer
Smoothness
Type Upper Specification Limit DefectiveLimit

I 80 160

[ 125 190
[l 160 240
v Subject to straightedge measurement only.

See Subsection 401.16(b).
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401.17 Acceptance. Mineral filler and antistrip additive will be evaluated
under Subsections 106.02 and 106.03.

Asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the hot asphalt concrete pavement course will be evaluated
under Subsections 106.02 and 106.04.

Asphalt content, aggregate gradation, density, and pavement smoothnesswill
beevaluated under Subsection 106.05. Other aggregate quality propertieswill
be eval uated under Subsections 106.02 and 106.04. See Table401-8 for mini-
mum sampling and testing requirements.

(a) Asphalt content. The upper and lower specification limits are the ap-
proved job-mix formulatarget value +0.5 percent. See Table 401-8 for the
acceptance quality characteristic category.

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tions shown in Table 703-4. See Table 401-8 for the acceptance quality
characteristiccategories.

(c) Dendty. The lower specification limit is 90 percent of the maximum
specific gravity (density) determined according to AASHTO T 209 as part
of thejob-mix formulaeval uation specifiedin Subsection 401.03. SeeTable
401-8 for the acceptance quality characteristic category.

(d)Pavementsmoothness  See Subsection 401.16. The evaluation will be
made after al defective areas are corrected. A sublot is a 0.1-kilometer
section of the traveled way and alot is the surface course of the entire pro-
ject. Theupper specificationlimitisshownin Table401-7. SeeTable401-8
for the acceptance quality characteristic category.

M easur ement

401.18 Measurehot asphalt concrete pavement, asphalt cement, mineral filler,
and antistrip additive by the metric ton.
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Payment

401.19 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
are shown in the bid schedul e except the hot asphalt concrete pavement con-
tract unit bid price will be adjusted according to Subsection 106.05. Payment
will befull compensation for thework prescribed in this Section. See Subsec-
tion 109.05.

Payment for hot asphalt concrete pavement will bemadeat aprice determined
by multiplying the contract unit bid price by the material pay factor. Themate-
rial pay factor isthe lowest single pay factor determined for asphalt content,
specific gravity (density), or any individual sieve of the aggregate gradation.

When the bid schedul e contains apay item for hot asphalt concrete pavement
typel, I1, or [1l pavement smoothness, a separate adjustment will be madefor
pavement smoothness according to the following formula:

A = 12000(PF - 1.00)(L)

Where:
A = Adjustment to contract payment in dollarsfor pavement smooth-
ness.
L = Total project lengthinlanekilometers of traveled way. Measure
project length to 3 decimal places.
PF = Pay factor for smoothness with respect to the upper specification

[imit determined according to Subsection 106.05 after completion
of corrective work.
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Payment will be made under:

Pay Item

40101
40102
40103
40104

40105
40106

Hot asphalt concrete pavement class
grading___,type___ pavement smoothness
Hot asphalt concrete pavement class
grading___, wedge and leveling course
Asphalt cement grade

Mineral filler

Antistrip additivetype

Superpave asphalt concrete pavement,
____nomina maximum size aggregate,
___ ESALs, type___ pavement smoothness
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Pay Unit
Metric ton
Metric ton
Metric  ton
Metric ton

Metric ton
Metric ton
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Table 401-8
Sampling and Testing
Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Hot asphalt concrete Asphalt content FLH T 516, FLH T 517, or 1 per 500t Behind laydown machine
pavement AASHTOT 164 before rolling
Gradation® — FLH T 514 and 1 per 500t Behind laydown machine
4.75mm | AASHTOT 30@ before rolling
600 um I
75 pum I
Other specified sieves I
Core density @ I AASHTO T 166 and 1 per 500t In place after compaction

Smoothness®

AASHTOT 209

FLH T 504

See Subsection 401.16

See Subsection 401.16

(1) Useonly sievesindicated for the specified gradation.

(2) Cut core samples from the compacted pavement according to AASHTO T 230 method B. Fill and compact the sample holes with asphalt concrete mixture.
(3) Appliesonly to anitem used asafinal surface course constructed under the contract.
(4) DonotuseFLH T 514 if AASHTO T 164 is used to determine asphalt content.
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Section 402.) MINOR HOT ASPHALT CONCRETE

Description

402.01 This work consists of constructing minor hot asphalt concrete for
sidewalks, paved waterways, curbs, and roadways.

Congtruction Requirements

402.02 Composition of Mix (Job-Mix Formula). Provide a hot asphalt
concrete mix composed of crushed stone or gravel and asphalt cement mixed
in an approved plant. Use an aggregate gradation and quality and an asphalt
cement grade and quality conforming to those normally used locally in the
construction of highways by either Federal or state agencies.

Submit the strength, quality, and gradation specificationsfor the asphalt con-
cretemix. Includecopiesof |aboratory test reportsthat demonstrate the prop-
erties of the aggregates, asphalt cement, additives, and mix meet Federal or
state agency specifications. Also submit the maximum specific gravity (den-
sity) of the mix as determined by AASHTO T 2009.

402.03 SurfacePreparation.  Prepare the surface according to Section 209
or Subsection 303.07 as applicable.

402.04 Weather Limitations. Place asphalt concrete on a dry, unfrozen
surface when the air temperaturein the shadeisat least 2 °C andrising.

402.05Hauling. Haul the asphalt mix using vehicles conforming to Subsec-
tion 401.11.

402.06 Placing. Placethemix withamechanical paver. For roadway paving,
do not place lifts thicker than 100 millimeters. In areas where mechanical
spreading and finishing isimpractical, spread and finish each course by hand
raking, screeding, or by other approved methods. Construct asurfacethat is
uniformintextureand cross-section. Construct jointsaccording to Subsection
401.15.

402.07 Compacting.

(@) Roadway paving. Compact the mix to a minimum of 90 percent of
maximum specific gravity (density). Determine density by nuclear gauge.
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(b) Non-roadway paving.  Compact by rolling with a hand-operated roller
weighing at least 130 kilograms or with asmall power roller.

Compact areasthat are not accessible to rollers by other approved methods.

402.08 Pavement Smoothness  Usea 3-meter metal straightedge to measure
atright anglesand parallel tothecenterline. Defectiveareasaresurfacedevia-
tionsin excess of 7 millimeters in 3 meters between any two contacts of the
straightedgewiththesurface. Correct defectiveareasusing approved methods.

402.09 Acceptance.  Minor hot asphalt concrete mixture will be evaluated
under Subsections 106.02 and 106.03.

Minor hot asphalt concrete construction work will be evaluated under Sub-
sections 106.02 and 106.04. See Table 402-1 for minimum sampling and
testing requirements.

M easur ement

402.10 Measure asphalt concrete by the metric ton.

Payment
402.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

40201 Minor hot asphalt concrete Metric ton
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Table 402-1
Sampling and Testing

Material or

Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Roadway paving Inplace density Nuclear gauge 1 for each 1000 n? | In place after compaction

(1) When directed, verify density by taking core samples from the compacted pavement according AASHTO T 230 method B. Fill and compact the sample holes with

asphalt concrete mixture.
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Section 403.) HOT RECYCLED ASPHALT
CONCRETE PAVEMENT

Description

403.01 Thiswork consistsof constructing one or more coursesof hot recycled
asphalt concrete pavement using reclaimed asphalt pavement material and/or
reclaimed aggregate material combined with new aggregate, asphalt cement,
and/or recycling agents.

Hot recycled asphalt concrete pavement class, aggregate grading, pavement

smoothnesstype, asphalt cement grade, and antistrip additive type are desig-
nated according to Subsection 401.01.

Material

403.02 Conform to the following Subsections:

Aggregate (new) 703.07
Antistripadditive 702.08
Asphaltcement 702.01
Mineral filler 725.05
Recycling agent 702.06

Congtruction Requirements

403.03 Composition of Mix (Job-Mix Formula). Prepare hot recycled
asphalt concrete mixesusing reclaimed aggregate material, reclaimed asphalt
pavement material, new aggregate, asphalt cement, recycling agent, and addi-
tivesthat meet theapplicableaggregategradationrequirementsin Table 703-4
and design parameters (a) or (b); (c) or (d); and (e) in Table 401-1. Usea
maximum of 50 percent reclaimed asphalt pavement material inthe mix.

Submit written job-mix formulas for approval at least 30 days before produc-
tion. For each job-mix formula, submit information and samplesaccording to
Subsection 401.03 and the following:

(a) Samples of the actual reclaimed asphalt pavement material, reclaimed
aggregate material, and recycling agentsto be incorporated in the work.
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Whereitisnecessary to obtain asampleof existing pavement, mill theexist-
ing pavement to the pavement removal depthin an approved area. Replace
the removed pavement with an approved asphalt concrete mix. Do not use
the replacement material in therecycled mix.

(b) Sources of all stockpiled recyclable material.

(c) Laboratory test data on the reclaimed asphalt, new asphalt cement, and
recycling agent demonstrating the combined asphalt grade.

Thejob-mix formulawill be evaluated and approved according to Subsection
401.03.

403.04 Mixing Plant. Maodify plants conforming to Subsection 401.04 ac-
cording to the plant manufacturer's recommendations to process reclaimed
material.

(@)Batchplants. Modify batch plantsto allow theintroduction of reclaimed
asphalt pavement material intothemix using methodsthat by-passthedryer.
Design the cold feed bin, conveyor system, and special bin adjacent to the
weigh hopper, if used, to avoid segregation and sticking of the reclaimed
asphalt pavement material.

Heat the new aggregate and/or reclaimed aggregate material to atemperature
that will transfer sufficient heat to the reclaimed asphalt pavement material
to produce a mix of uniform temperature within the range specified in the
approved job-mix formula.

(b) Drumdryer-mixer plants.  Modify drum dryer-mixer plantsto prevent
direct contact of the reclaimed asphalt pavement material with the burner
flameandto prevent overheating of thereclaimed asphalt pavement material .

403.05 Construction. Construct hot recycled asphalt concrete pavement
according to Subsections401.05 through 401.16. Dispose of reclaimed mate-
rial not incorporated into the work according to Subsection 211.03.

403.06 Acceptance.  Recycling agent and antistrip additive will be evaluated
under Subsections 106.02 and 106.03.
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Asphalt cement will be evaluated under Subsections 106.04 and 702.09.

Construction of hot recycled asphalt concrete pavement course will be eval-
uated under Subsections 106.02 and 106.04.

Asphalt content, aggregate gradation, density, and pavement smoothnesswill
beevaluated under Subsection 106.05. Other aggregate quality propertieswill
be eval uated under Subsections 106.02 and 106.04. See Table403-1 for mini-
mum sampling and testing requirements.

(a) Asphalt content. The upper and lower specification limits are the ap-
proved job-mix formula target value plus or minus 0.5 multiplied by (one
plustheratio of thereclaimed asphalt pavement material to thetotal mixture
roundedtothenearest 0.10 percent). SeeTable403-1 for acceptancequality
characteristic category.

Example: If 30 percent of the mixtureisreclaimed asphalt pavement mate-
rial, then the allowabl e deviation from target value for percent asphalt con-
tentis0.5(1.30) = 0.65 percent. Useplus0.7 percent and minus 0.7 percent
from approved job-mix formulatarget value for asphalt content.

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tions shown in Table 703-4 multiplied by (one plus the ratio of reclaimed
asphalt pavement material tothetotal mixture). Roundtothenearest percent
except for the 75-micrometer sieve that is rounded to the nearest tenth of a
percent. See Table 403-1 for acceptance quality characteristic categories.

Example: If 30 percent of the mixtureisreclaimed asphalt pavement mate-
rial, then the allowable deviation from target value for percent of aggregate
passing the 75-micrometer sieveis2(1.30) or 2.6 percent. Use+2.6 percent
from the approved job-mix formulatarget value for percent passing the 75-
micrometer sieve.
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(c) Dendty. The lower specification limit is 90 percent of the maximum
specific gravity (density) determined according to AASHTO T 209 as part
of thejob-mix formulaeval uation specifiedin Subsection 401.03. SeeTable
403-1 for acceptance quality characteristic category.

(d)Pavementsmoothness  See Subsection 401.16. The evaluation will be
made after all defective areas are corrected. A sublot is a 0.1-kilometer
section of the traveled way and alot is the surface course of the entire pro-
ject. Theupper specificationlimitisshownin Table401-7. SeeTable403-1
for acceptance quality characteristic category.

M easur ement

403.07 Measure hot recycled asphalt concrete pavement, asphalt cement,
mineral filler, recycling agent, and antistrip additive by the metric ton.

Measure milling under Section 413.

Payment

403.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
are shown in the bid schedule except the hot recycled asphalt concrete pave-
ment contract unit bid price will be adjusted according to Subsection 106.05.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05.

Payment for hot recycled asphalt concrete pavement will be made at a price
determined by multiplying the contract unit bid priceby thematerial pay factor.
The material pay factor isthe lowest single pay factor determined for asphalt
content, specific gravity (density), or any individual sieveof theaggregategra-
dation
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When the bid schedule contains a pay item for hot recycled asphalt concrete
pavement typel, I1, or 111 pavement smoothness, aseparate adjustment will be
made for pavement smoothness according to the following formula:

A = 12000(PF - 1.00)(L)

Where:
A = Adjustment to contract payment in dollarsfor pavement smooth-
ness.
L = Total project lengthinlanekilometers of traveled way. Measure

project length to 3 decimal places.

Pay factor for smoothness with respect to the upper specification
[imit determined according to Subsection 106.05 after completion
of corrective work.

PF

Payment will be made under:
Pay Item Pay Unit

40301 Hot recycled asphalt concrete pavement Metric ton
class___,grading___,
type___ pavement smoothness

40302 Hot recycled asphalt concrete pavement Metric ton
class___,grading___,
wedge and leveling course

40303 Asphalt cement grade Metric ton
40304 Mineral filler Metric ton
40305 Recycling agent Metric ton
40306 Antistrip additivetype Metric ton
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Table 403-1

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Hot recycled asphalt Asphalt content FLH T 516, FLH T 517, or 1 per 500t Behind laydown machine

concrete pavement AASHTOT 164 before rolling
Gradation® — FLH T 514 and 1 per 500t Behind laydown machine
4.75mm | AASHTOT 30@ before rolling
600 pum I
75 um I
Other specified sieves I
Core density @ I AASHTO T 166 and 1 per 500t In place after compaction

Smoothness®

AASHTOT 209

FLH T 504

See Subsection 401.16

See Subsection 401.16

(1) Useonly sievesindicated for the specified gradation.

(2) Cut core samples from the compacted pavement according to AASHTO T 230 method B. Fill and compact the sample holes with asphalt concrete mixture.
(3) Appliesonly to anitem used asafinal surface course constructed under the contract.
(4) DonotuseFLH T 514 if AASHTO T 164 is used to determine asphalt content.
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Section 404.) OPEN-GRADED ASPHALT
FRICTION COURSE

Description

404.01 Thiswork consists of constructing an open-graded asphalt friction
course.

Asphalt cement grade and antistrip additive type are designated according to
Subsection 401.01.

Material

404.02 Conform to the following Subsections:

Aggregate 703.08
Antistripadditive 702.08
Asphaltcement 702.01

Congtruction Requirements

404.03 Compodtion of Mix (Job-Mix Formula). Design an open-graded
asphalt friction coursemix of aggregate, asphalt, and additivesaccordingtothe
design procedure in FHWA Technical Advisory T 5040.31, Open-Graded
Friction Courses, December 1990, or by other approved method. Meet the
aggregategradation of Table 703-4 grading F. Providean applicationtempera-
turerange.

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit the information and samples according to Subsection 401.03.
Thejob-mix formulawill be evaluated and approved according to Subsection
401.03.

404.04 MixingPlant and Pavers.  Useamixing plant conforming to Subsec-
tion 401.04. Use pavers conforming to Subsection 401.05.

404.05 SurfacePreparation.  Prepare the surface according to Subsection
401.06.
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404.06 Weather Limitations.  Place open-graded asphalt friction course on
adry asphalt surface only when theair temperaturein theshadeisabove 13°C
and the road surface temperature at least 16 °C. Stop placement if either
temperaturefalls bel ow these minimums.

404.07 PreparingandMixingMaterial.  Prepare, mix, and control material
accordingto Subsections401.08 through 401.10, except thetemperature of the
aggregate introduced into the mixer shall not exceed the optimum mixing
temperature established in the job-mix formula.

404.08 Hauling, Placing,and Finishing.  Construct the open-graded asphalt
friction course according to Subsections 401.11 through 401.13, except the
temperature of the mix when placed shall be within the approved temperature
range.

Tominimizeasphalt cement drainage, dischargethemix intothe paver within
1.5 hours of loading the truck. When surge bins are used, begin the 1.5-hour
limit at the time the mix is deposited into the surge bin.

404.00 Compacting. Roll asphalt mix parallel to centerline, commencing at
theoutsideedgeand progressingtowardsthecenter. Useasteel-wheeledroller
inamanner that doesnot shove, distort, or strip themix beneaththeroller. On
superelevated curves, begintherolling onthelow sideand progresstothehigh
side. Limit amount of rolling to that necessary for consolidating the asphalt
mix and bonding it to the underlying surface.

Provide a smooth surface according to Subsection 402.08.
404.10 Jointsand Cleanup.  Usebutt jointsfor longitudinal and transverse
joints. Protect the completed open-graded asphalt friction course from all

trafficuntil it hassufficiently hardenedtoresi st abrasion, pickup, andravelling.

404.11 Acceptance.  Antistrip additive will be accepted under Subsections
106.02 and 106.03.

Asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the open-graded asphalt friction coursewill beeval uated under
Subsections 106.02 and 106.04.
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Asphalt content and aggregate gradation will be evaluated under Subsection
106.05. Other aggregatequality propertieswill beeval uated under Subsections
106.02 and 106.04. See Table 404-1 for minimum sampling and testing re-
guirements.

(a) Asphalt content. The upper and lower specification limits are the ap-
proved job-mix formulatarget value +0.5 percent. See Table 404-1 for the
acceptance quality characteristic category.

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tionsshown in Table 703-4 grading F. See Table 404-1 for the acceptance
quality characteristic categories.

M easur ement

404.12 Measure open-graded asphalt friction course, asphalt cement, and
antistrip additive by the metric ton.

Payment

404.13 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedul e except the open-graded asphalt friction course
contract unit bid price will be adjusted according to Subsection 106.05.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05.

Payment for open-graded asphalt friction course will be made at aprice deter-
mined by multiplying the contract unit bid price by the material pay factor.
The material pay factor isthe lowest single pay factor determined for asphalt
content or any individual sieve of the aggregate gradation.

Payment will be made under:

Pay Item Pay Unit
40401 Open-graded asphalt friction course Metric ton
40402 Asphalt cement grade Metric ton
40403 Antistrip additivetype Metric ton
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Table 404-1

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Open-graded asphalt Asphalt content FLH T 516, FLH T 517, or 1per100t Hopper of laydown
friction course AASHTOT 164 machine after discharge
from plant
Gradation® — FLH T 514 and 1per 100t Hopper of laydown
4.75mm | AASHTOT 30@ machine after discharge

75 pm
Other specified sieves

from plant

(1) Useonly sievesindicated for the specified gradation.

(2) DonotuseFLH T 514 if AASHTO T 164 is used to determine asphalt content.
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Section 405.) HOT ASPHALT TREATED BASE COURSE

Description

405.01 Thiswork consists of constructing one or more courses of hot asphalt
treated base.

Hot asphalt treated base course aggregate grading is designated as shown in
Table 703-2.

Asphalt cement grade and antistrip additive type are designated according to
Subsection 401.01.

Material

405.02 Conform to the following Subsections:

Aggregate 703.05
Antistripadditive 702.08
Asphaltcement 702.01
Mineral filler 725.05

Congtruction Requirements

405.03 Compodtion of Mix (Job-Mix Formula). Furnish amixture of ag-
gregate, asphalt cement, and additives that meets the applicable aggregate
gradation in Table 703-2 and the class C design parameters (a)(1), (b)(2), or
(©)(2); and (c)(2) or (d)(1) in Table 401-1.

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit the information and samples according to Subsection 401.-
03. Thejob-mix formulawill beeval uated and approved according to Subsec-
tion 401.03.

405.04 MixingPlant. Useaplant conforming to Subsection 401.04, except:

(a)For pugmill typemixers, plant screensarenot required, except toremove
oversize material.

(b) Bins do not need to be divided.

(c) For drum dryer mixers, two separate stockpiles are not required.
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405.05 Condruction. Prepare the surface according to Subsection 303.07.
Construct the base course according to Subsections 401.05 through 401.15.
Provide a smooth surface according to Subsection 402.08.

405.06 Acceptance. Mineral filler and antistrip additive will be evaluated
under Subsections 106.02 and 106.03.

Asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the hot asphalt treated base course will be evaluated under
Subsections 106.02 and 106.04.

Asphalt content, aggregate gradation, and density will be evaluated under
Subsection 106.05. Other aggregatequality propertieswill beevaluated under
Subsections 106.02 and 106.04. See Table 405-1 for minimum sampling and
testing requirements.

(a) Asphalt content. The upper and lower specification limits are the ap-
proved job-mix formulatarget value +0.5 percent. See Table 405-1 for the
acceptance quality characteristic category.

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tions shown in Table 703-2. See Table 405-1 for the acceptance quality
characteristiccategories.

(c) Dendty. The lower specification limit is 90 percent of the maximum
specific gravity (density) determined according to AASHTO T 209 as part

of thejob-mix formulaeval uation specifiedin Subsection 401.03. SeeTable
405-1 for the acceptance quality characteristic category.

M easur ement

405.07 M easurehot asphalt treated base course, asphalt cement, mineral filler,
and antistrip additive by the metric ton.
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Payment

405.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
are shown in the bid schedul e except the hot asphalt treated base course con-
tract unit bid price will be adjusted according to Subsection 106.05. Payment
will befull compensation for thework prescribed in this Section. See Subsec-
tion 109.05.

Payment for hot asphalt treated base coursewill be made at aprice determined
by multiplying the contract unit bid price by the material pay factor. The pay
material factor isthelowest single pay factor determined for asphalt content,
specific gravity (density), or any individual sieve of the aggregate gradation.

Payment will be made under:

Pay Item Pay Unit
40501 Hot asphalt treated base course grading Metric ton
40502 Asphalt cement grade Metric ton
40503 Mineral filler Metric ton
40504 Antistrip additivetype Metric ton
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Table 405-1

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Hot asphalt treated Asphalt content FLH T 516, FLH T 517, or 1 per 500t Behind laydown machine

base course AASHTOT 164 before rolling
Gradation® — FLH T 514 and 1 per 500t Behind laydown machine
9.5mm | AASHTOT 30©@ before rolling
4.75 mm |
75 um I
Other specified sieves I
Core density @ I AASHTO T 166 and 1 per 500t In place after compaction

AASHTO T 209

(1) Useonly sievesindicated for the specified gradation.

(2) Cut core samples from the compacted pavement according to AASHTO T 230 method B. Fill and compact the sample holes with treated base course mixture.
(3) DonotuseFLH T 514 if AASHTO T 164 is used to determine asphalt content.
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Section 406.) DENSE-GRADED
EMULSIFIED ASPHALT PAVEMENT

Description

406.01 Thiswork consistsof constructing one or more coursesof dense-grad-
ed emulsified asphalt mix.

Dense-graded emul sified asphalt pavement aggregategradingisdesignated as
shown in Table 703-5.

Emulsified asphalt grade is designated as shown in AASHTO M 140 or
AASHTO M 208.

Material

406.02 Conform to the following Subsections:

Aggregate 703.09
Blotter 703.13
Emulsified asphalt 702.03
Mineral filler 725.05
Water 725.01

Congtruction Requirements

406.03 Composition of Mix (Job-Mix Formula). Furnish a mixture of
aggregate, emul sified asphalt, additives, and/or water that meetstheapplicable
aggregate gradation in Table 703-5 and the design parameters (a); and (b) or
(c) in Table 406-1.

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit the following:

(&) Aggregate.

(1) Target value for each sieve size for the aggregate blend.

(2) Percentage of each aggregate stockpile to be used.

(3) Average gradation of each aggregate stockpile.

(4) Proportional samples representing each aggregate stockpile, about
300 kilogramstotal.
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(b) Emuldfied asphalt.

(1)Percentage of emulsified asphalt to be added based on the total mass
of the mix and corresponding residual asphalt content.

(2Emulsified asphalt applicationtemperaturerangeconformingto Table
702-1.

(3) Source of the emulsified asphalt and a 20-liter sample. Furnish the
samplein plastic containers.

(c) Additives. 25-kilogram sample of each solid additive (lime, portland
cement, mineral filler, fly ash, etc.)

(d)Water. Percentage of water to be added based on the total mass of the
mix.

Thejob-mix formulawill be evaluated and approved according to Subsection
401.03.

Table406-1
Dense-Graded Emulsfied Asphalt Mix
Design Parameters® Specification Test
Procedure
(a) Coating, % minimum
Base 50 Visua®
Surface 75
(b) Resistance® )R at 22.8+3 °C
Early cure®, minimum 70 o
Fully cured and water soak®, minimum 78
(c) Marshall stability, kN minimum at 22.2+1 °C 222 AASHTO
Marshall stability 0ss®, % maximum 50 T 245

(1) Reference - Al Manual Series No. 19 (MS-19).
(2) Evduate the mix after surface dry for the percent of particle surface coated.
(3) R =R+0.05C.

Where: R = Resistance value (AASHTO T 190).

C = Cohesiometer value (AASHTO T 246).

(4) Cured in mold for total of 24 hours at specified temperature.
(5) Cured in mold for total of 72 hours at specified temperature plus vacuum desiccation.
(6) After vacuum saturation and immersion.
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406.04 MixingPlant. Useapugmill or drumdryer-mixer plant equippedwith
weighing or volumetric gauging equipment capable of providing accurate
control of the material entering the mixer.

Interlock theaggregatefeed control swiththeemulsified asphalt, additive, and
water controls to ensure uniform introduction of the material into the mixer.
Use equipment conforming to AASHTO M 156 for handling emulsified as-
phalt. Use positive displacement pumps to control the flow of emulsified
asphalt. Providedry storage facilities for additives.

406.05 SurfacePreparation.  Prepare the surface according to Subsection
401.06.

406.06 Weather Limitations.  Place the emulsified asphalt pavement on a
dry, unfrozen surface only when the air temperature in the shade is above 10
°C and the pavement surface temperatureis above 4 °C.

Donot placeemul sified asphalt mix whenfog, showers, rain, frost, or tempera-
tures below 2 °C are anticipated within 24 hours following the placement of
themix.

406.07 Mixing, Hauling, Placing, Finishing, and Compacting. Construct
thedense-graded emul sified asphalt pavement according to Subsections401.10
through 401.15, except:

(a) Add the following to Subsection 401.10:

()Wherecombiningwiththeemul sified asphalt, maintaintheaggregate
temperature between 16 and 80 °C.

(2) Maintain emulsified asphalt temperature within the approved range.
(3) Combine and dry mix the aggregate according to the approved job-
mix formulafor aperiod sufficient to provide auniform batch gradation.
Add additives and water beforethe emulsified asphalt. Mix the material
until particles are uniformly coated and a mixture of uniform color and
even distribution of coarse and fine particlesis obtained.

(b) Delete the reference to Table 401-6 in Subsection 401.13.
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(c) Add the following to Subsection 401.14:

Compact when the fluid content (emulsified asphalt and water) iswithin 2
percent of the optimum fluid content determined by the CO and theresidual
asphalt content iswithin 0.75 percent of the percent in thejob-mix formula.
Use a steel-wheeled roller having a minimum mass of 8 metric tons for
breakdownrolling and apneumatic-tired roller with maximumtirepressure
of 275 kilopascalsfor intermediaterolling.

Provide a smooth surface according to Subsection 402.08. Correct defective
areas by removing or adding material and recompacting.

Where public traffic is permitted on acompacted mix, spread blotter on areas
wheretracking or pickup of material occurs.

Allow the surface to cure for not less than 10 days before covering with the
next course or treatment. During thisperiod, maintain the surface and keep it
free of corrugations. Patch all holes that develop with approved material.
Remove all excessblotter, dirt, or other objectionabl e substances before plac-
ing thefollowing course or treatment.

406.08 Acceptance.  Mineral filler and blotter will beeval uated under Subsec-
tions 106.02 and 106.03.

Emulsified asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the dense-graded emulsified asphalt pavement coursewill be
evaluated under Subsections 106.02 and 106.04.

Residual asphalt content and aggregate gradationwill be eval uated under Sub-
section 106.05. Density and other aggregate quality propertieswill be evalu-
ated under Subsections 106.02 and 106.04. See Table 406-2 for minimum
sampling andtesting requirements.

(&)Residual asphaltcontent.  The upper and lower specification limitsare

the approved job-mix formulatarget value +0.75 percent. See Table 406-2
for the acceptance quality characteristic category.

271



Section 406

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tions shown in Table 703-5. See Table 406-2 for the acceptance quality
characteristiccategories.

M easur ement

406.09 Measure dense-graded emulsified asphalt pavement, emulsified as-
phalt, and mineral filler by the metric ton. Do not adjust the scale masses of
the mix for the emulsified asphalt, moisture content, or additives.

Payment

406.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedule except the dense-graded emulsified asphalt
pavement contract unit bid price will be adjusted according to Subsection
106.05. Payment will befull compensation for thework prescribedinthis Sec-
tion. See Subsection 109.05.

Payment for dense-graded emul sified asphalt pavement will bemadeat aprice
determined by multiplying the contract unit bid priceby thematerial pay factor.
Thematerial pay factor isthelowest single pay factor determined for residual
asphalt content or any individual sieve of the aggregate gradation.

Payment will be made under:

Pay Item Pay Unit
40601 Dense-graded emulsified asphalt pavement Metric ton
grading____
40602 Emulsified asphalt grade Metric ton
40603 Mineral filler Metric ton
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Table 406-2

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Dense-graded Residual asphalt content FLH T 516, FLH T 517, or 1 per 500t Behind laydown machine
emulsified asphalt AASHTOT 164 before rolling
pavement
Gradation® — FLH T 514 and 1per500t Behind laydown machine
4.75mm | AASHTOT 30©@ before rolling
2.36 mm I
75 um I
Other specified sieves I
Core density @ — AASHTO T 166 and 1per500t In place after compaction

AASHTO T 209

(2) Use only sieves indicated for the specified gradation.

(2) Cut core sample from the compacted pavement according to AASHTO T 230 method B using air-cooled equipment. Fill and compact the sample holes with
dense-graded emulsified asphalt mixture.

(3) Donot use FLH T 514 if AASHTO T 164 is used to determine residual asphalt content.
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Section 407.) OPEN-GRADED
EMULSIFIED ASPHALT PAVEMENT

Description

407.01 Thiswork consistsof constructing oneor more coursesof open-graded
emulsifiedasphalt.

Open-graded emulsified asphalt pavement aggregate grading isdesignated as
shown in Table 703-6.

Emulsified asphalt grade is designated as shown in AASHTO M 140 or
AASHTO M 208.

Material

407.02 Conform to the following Subsections:

Aggregate 703.09
Choker aggregate 703.12
Emulsified asphalt 702.03
Water 725.01

Congtruction Requirements

407.03 Compodtion of Mix (Job-Mix Formula). Furnish amixture of ag-
gregate, emulsified asphalt, additives, and/or water that meets the aggregate
gradation in Table 703-6 and design parametersin Table 407-1.

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit according to Subsection 406.03, except, if applicable, specify the
percent of water to beadded. Use amaximum moisture content approximately
the same asthe saturated surface dry condition of the aggregate as determined
by AASHTOT 85.

Thejob-mix formulawill be evaluated and approved according to Subsection
401.03.
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Table407-1
Open-Graded Emulsified Asphalt Mix

Design Parameters® Specifica- Test
tion Procedure

Coating, % minimum

Base 50

Surface 75
Runoff, % maximum residual asphalt 0.5 Visuad®
Washoff, % maximum residual asphalt 0.5
Combined (Runoff and Washoff), % maximum 0.5

(1) Reference - Al Manual Series No. 19 (MS-19).
(2) Evduate the mix after surface dry for the percent of particle surface coated.

407.04 Mixing Plant. Use a stationary pugmill, batch plant, drum dryer-
mixer plant, or continuousmixing plant equi pped withwei ghing or volumetric
gauging equi pment capableof providing accuratecontrol of thematerial enter-
ing the mixer.

Use amixing plant that permits variation in mixing times of 5 to 30 seconds
and injectsthe emulsified asphalt into the mix as a stream and not a spray.

L ocate the mixing plant as close as practical to the project.

407.05 SurfacePreparation.  Prepare the surface according to Subsection
401.06.

407.06 Weather Limitations.  See Subsection 406.06.

407.07 Mixing. Introducethematerial into the mixing plant according to the
approved job-mix formula. Control the aggregate moisture content in the
stockpil es so the maximum moisture determined in thejob-mix formulaisnot
exceeded. Mix until auniform coating of between 70 percent and 95 percent
is obtained upon discharge based on visual inspection.
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407.08 Hauling, Spreading,and Finishing.  Use hauling vehicles conform-
ing to Subsection401.11. Begin placement at the point farthest from the mix-
ing plant and progress toward the plant. Minimize hauling over material al-
ready placed and do not drive on the material until it is compacted. Cleanup
asphalt material dripping from the hauling vehiclesonto previously constructed
pavement on adaily basis.

Do not usemixesproduced from different plantsunlessthemixesare produced
according to the same job-mix formula, use the same material from the same
sources, and the procedureis approved.

Place the mix using pavers conforming to Subsection 401.05. Spread, strike
off, and finish the mix to the grade and el evation needed to provide the com-
pacted thickness. Offset andlocatelongitudinal jointsaccordingto Subsection
401.13.

Clean the paver immediately after use. Clean only inlocationswhere asphalt
material will not be discharged into a borrow pit, ditch, gutter, or stream, or
onto a compl eted pavement.

407.09 Compaction. Compact whenthefluid content (emulsified asphalt and
water) iswithin +2 percent of the optimum fluid content determined by the CO
andtheresidual asphalt content iswithin+0.5 percent of the approvedjob-mix
formulapercent. Makeup any deficienciesinresidual asphalt content through
the application of aflush coat.

Furnish the number, mass, and type of rollersto obtain density without undue
displacement, cracking, or shoving. Movetherollers at auniform speed not
to exceed 5 kilometers per hour, with the drive wheel s nearest the paver.

Immediately correct undue displacement resulting from the reversing of the
direction of aroller, or other causes, by the use of rakesand fresh mix. Do not
displace the line and grade of the edges.

Beginrolling at the sidesand proceed parallel to theroad centerline. Overlap
each trip one-half the roller width, gradually progressing to the crown of the
road. On superelevated curves, begin therolling at thelow side and progress
to the high side by overlapping passes parallel to the centerline.
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Make a minimum of 3 complete roller passes using a nonvibratory 2 steel-
wheeled roller having aminimum massof 8 metrictonsfor breakdownrolling.

Immediately after breakdown rolling, place choker aggregate using aspreader
designed for the controlled spreading of sand. Spread the choker aggregate at
therate of 1.7 to 3.2 kilograms per square meter.

Makeaminimum of 2completeroller passesusing aself-propelled pneumatic-
tiredroller with atirepressureof approximately 275 kilopascal sfor intermedi-
aterolling. Obtain auniform textured surface with a minimum of voids.

Use anonvibratory 2 steel-wheeled roller for finish rolling. Continue finish
rolling until al roller marksare eliminated.

Provide a smooth surface according to Subsection 402.08. Correct defective
areas by removing or adding material and recompacting.

Along forms, curbs, headers, walls, and other places not accessibleto theroll-
ers, thoroughly compact the mix with mechanical hand tampers. Construct
joints, trim edges, and cleanup according to Subsection 401.15.

407.10 Flush Coat. Allow the surface to cure for a minimum of 2 days.
Maintain the surface and keep it free of corrugations. Patch any holes that
develop with approved material. Removeall excesschoker aggregate, dirt, or
other objectionable substances.

If the final surface will be used for the driving surface, apply aflush coat of
emul sified asphalt using an asphalt distributor according to Subsection 409.04.
Use the same emulsified asphalt type and grade as used for the mix. Add
water to theemul sified asphalt and thoroughly mix to produceablend contain-
ing approximately 50 percent emulsified asphalt and 50 percent added water.

When introducing water into aCMS-2, CMS-2s, or CM S-2h emulsified as-
phalt, heating of the water may be necessary. Spread the blend at the rate of
0.2t0 0.7 liter per square meter. The CO will determine the total number of
applications.
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40711 SurfaceTreatment.  Allow the surface to cure for a minimum of 10
days according to Subsection 407.10. When required by the contract, place a
surface treatment according to Section 409.

407.12 Acceptance.  Choker aggregate will be evaluated under Subsections
106.02 and 106.03.

Emulsified asphalt will be evaluated under Subsections 106.04 and 702.09.

Construction of the open-graded emulsified asphalt pavement course will be
evaluated under Subsections 106.02 and 106.04.

Residual asphalt content and aggregate gradationwill be eval uated under Sub-
section 106.05. Other aggregate quality properties will be evaluated under
Subsections 106.02 and 106.04. See Table 407-2 for minimum sampling and
testing requirements.

(a)Residual asphaltcontent.  The upper and lower specification limitsare
theapproved job-mix formulatarget value+0.5 percent. SeeTable407-2for
the acceptance quality characteristic category.

(b) Agoregategradation.  The upper and lower specification limitsare the
approved job-mix formulatarget values plus or minus the allowable devia-
tions shown in Table 703-6. See Table 407-2 for the acceptance quality
characteristiccategories.

Flush coat will be evaluated under Section 409.

M easur ement
407.13 Measureopen-graded emul sified asphalt pavement, emul sified asphalt
for pavement and flush coat, and choker aggregate by the metric ton. Do not
adjust the scale masses of the mix for the emulsified asphalt or moisture con-
tent.

Measure surface treatment under Section 4009.
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Payment

407.14 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedul e except the open-graded emul sified asphalt pave-
ment contract unit bid price will be adjusted according to Subsection 106.05.
Payment will befull compensation for thework prescribed inthis Section. See
Subsection 109.05.

Payment for open-graded emulsified asphalt pavement will bemade at aprice
determined by multiplying the contract unit bid priceby thematerial pay factor.
The material pay factor isthelowest single pay factor determined for residue
asphalt content or any individual sieve of the aggregate gradation.

Payment will be made under:

Pay Item Pay Unit
40701 Open-graded emulsified asphalt Metric ton
pavementgrading
40702 Emulsified asphalt grade Metric ton
40703 Choker aggregate Metric ton
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Table 407-2
Sampling and Testing
Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Open-graded Residual asphalt content FLH T 516, FLH T 517, or 1 per 500t Hauling vehicle after
emulsified asphalt AASHTOT 164 discharge from plant
pavement

Gradation® — FLH T 514 and 1per500t Hauling vehicle after

4.75mm | AASHTOT 30@ discharge from plant

2.36 mm |

75 um I

Other specified sieves

(2) Use only sieves indicated for the specified gradation.

(2) Donot use FLH T 514 if AASHTO T 164 is used to determine residual asphalt content.
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Section 408.) COLD RECYCLED
ASPHALT BASE COURSE

Description
408.01 Thiswork consists of constructing one or more courses of cold recy-
cled asphalt base using reclaimed asphal t pavement material and/or reclaimed
aggregate material combined with new aggregates, water, emulsified asphalt,
recycling agents, and/or lime.

Coldrecycled asphalt base course aggregate grading isdesignated asshownin
Table 703-5.

Emulsified asphalt grade is designated as shown in AASHTO M 140 or
AASHTO M 208.

Material

408.02 Conform to the following Subsections:

Aggregate (new) 703.06
Emulsified asphalt 702.03
Lime 725.03
Recycling agent 702.06
Water 725.01

Congtruction Requirements

408.03 Composition of Mix (Job-Mix Formula). Furnish amixture of re-
claimed aggregate material, reclaimed asphalt pavement material, new aggre-
gate, water, emulsified asphalt, recycling agent, and/or lime that meets the
applicable aggregate gradation in Table 703-5 and the design parameters (a);
and (b) or (c) in Table 406-1.

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit the following:

(8 Aggregate.  Sources of and proportional samples representing the re-
claimed asphalt pavement material, reclaimed aggregate material, and new
aggregate, about 300 kilogramstotal. Obtain samplesof existing pavement
according to Subsection 403.03(a).
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(b) Emuldgfied asphalt.

(1) Percentage of emulsified asphalt and/or recycling agent to be added
based on the total mass of the mixture or the application rate if spray
application is used.

(2) Source of and 20-liter sample of the emulsified asphalt and/or recy-
cling agent to be used inthe mixture. Furnishthe samplesin plastic con-
tainers.

(c) Water. Percentage of water to be added based on the total mass of the
mixture.

(d)Lime. Percentage of lime added based on total mass of the mixture.

Thejob-mix formulawill be evaluated and approved according to Subsection
401.03.

408.04 SurfacePreparation.  For inplace mixing, clear, grub, and dispose of
all vegetation and debris within 300 millimeters of the pavement to be recy-
cled. Performthework according to Section 201. Preparethe surface accord-
ing to Subsection 303.07.

408.05 Weather Limitations.  See Subsection 406.06.

408.06 Mixing. Use rotary mixers, cold-milling machines, travel plants,
stationary mixing plants, or other approved equipment for producing the com-
pleted base course mixture.

For inplacemixing, use self-propelled equi pment capabl e of scarifying, crush-
ing, mixing, weighing, and placing the mixture. Use equipment with meters
capable of registering the rate of addition of the emulsified asphalt, recycling
agent, or water. Adjust the travel speed and/or number of passes to obtain a
thorough and uniform mixture.

For central plant mixing, usesuitableequipment for scarifying and crushingthe
existing pavement. Useacceptabl econtinuousflow or batch-typemixer equip-
ped with batching or metering devicesdesigned to measurethe specified quan-
tities of the respective material.
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Thefinal emulsifiedasphalt, recycling agent, and/or limecontent will beestab-
lished by the CO after evaluation of field results.

408.07 Spreading, Finishing,and Compacting.  Spread, finish, and compact
the mixture according to Subsection 406.07.

After therecycled mixturehasbeen compacted, do not permit any trafficonthe
completed cold recycled asphalt basefor at least 2 hours. Allow the pavement
to cure according to Subsection 406.07 before placing the next course or seal-
ing the surface with afog seal according to Section 409.

408.08 Acceptance.  Recycling agent and lime will be evaluated under Sub-
sections 106.02 and 106.03.

Emulsified asphalt will be evaluated under Subsections 106.04 and 702.09.

Aggregate (new) will be evaluated under Subsections106.02 and 106.04. See
Table408-1 for minimum sampling and testing requirements.

Construction of the cold recycled asphalt base course will be evaluated under
Subsections 106.02 and 106.04. Cold recycled asphalt base density will be
evaluated under Subsections 106.02 and 106.04. See Table 408-1 for mini-
mum sampling and testing requirements.

M easur ement

408.09 Measure cold recycled asphalt base course by the metric ton or by the
square meter. When measurement is by the metric ton, do not deduct for the
emulsified asphalt, recycling agent, water, and/or limecontained inthemixture.
M easure square meter width horizontally to include the top of base width and
allowablecurvewidening. Measurethe square meter length horizontally along
the centerline of the roadway.

Measure emulsified asphalt, [ime, and recycling agent by the metric ton.

Measure fog seal under Section 409.
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Payment

408.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
40801 Cold recycled asphalt base coursegrading Metric ton
40802 Cold recycled asphalt base coursegrading ___, Square meter

____millimeter depth
40803 Emulsified asphalt grade Metric ton
40804 Recycling agent Metric ton
40805 Lime Metric ton
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Table 408-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Aggregate (new) Gradation AASHTOT 27 and AASHTO T 11 1 for each aggregate Source of material or
stockpile
Cold recycled asphalt Core density @ AASHTO T 166 and AASHTO T 209 1 for each 3500 m In place after compaction
pavement

(2) Cut core sample from the compacted pavement according to AASHTO T 230 method B using air-cooled equipment. Fill and compact the sample holes with

asphalt mixture.
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Section 409.) ASPHALT SURFACE TREATMENT

Description

409.01 Thiswork consistsof constructing asingle or multiple asphalt surface
treatment course. A fogseal isan asphalt surfacetreatment without aggregate.

The grade of asphalt is designated as shownin AASHTO M 20 or AASHTO
M 226 for asphalt cement, AASHTO M 140 or AASHTO M 208 for emulsi-
fied asphalt, and AASHTO M 81 or AASHTO M 82 for cut-back asphalt.

Surfacetreatment aggregatedesignationisdesignated asshownin Tables409-
1, 409-2, and 409-3.

Material

409.02 Conform to the following Subsections:

Aggregate 703.10
Asphalt cement 702.01
Blotter 703.13
Cut-back asphalt 702.02
Emulsified asphalt 702.03

Congtruction Requirements

409.03 Compostion of Mix.  For surface treatments, submit the following
information and samplesfor approval at least 21 days before production:

(&) Aggregatesamples. 35 kilogramsfrom each stockpile produced and the
gradation range represented by each.

(b) Aggregategradationtarget values.  The proposed percentage of each
stockpile to be used and the proposed target value for each sieve size.

(c)Asphaltsamples.  2litersof asphalt from the same source and of thetype
to be used for the surface treatment.
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(d)Asphalttemperature.  Apply asphalt at temperaturesaccordingto Table
702-1.

409.04 Equipment.  Furnish equipment asfollows:
(&) Asphalt digtributor.

(1) Capable of heating asphalt evenly.

(2) Adjustablefull circulation spray bar to 4.6-meter width.

(3)Positive control sincluding tachometer, pressure gauge, volumemea-
suring device, or calibrated tank to uniformly deposit asphalt over thefull
width within 0.08 liter per square meter of therequired rate.

(4) Thermometer for measuring the asphalt temperaturein the tank.

(b) Rotary power broom.
() Pneumatic-tirerollers.

(1) Minimum compacting width ) 1.5 meters.
(2) Minimum ground contact pressure ) 550 kil opascals.

(d) Agoregate spreader .

(1) Self-propelled.

(2) Minimum of 4 pneumatic tireson 2 axles.

(3) Positivecontrolstouniformly deposit theaggregateover thefull width
of asphalt within 10 percent by mass of the required rates.

(e) Other equipment.  Other equipment of proven performance may beused
in addition to or in lieu of the specified equipment when approved.

409.05 Surface Preparation. Prepare surface according to Subsection
303.07.

409.06 Wesather Limitations.  Placeasphalt seal coatswhenthe air tempera-

turein the shade and the pavement surfacetemperature are at least 16 °C and
rising and when the weather is not foggy or rainy.
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409.07 Production Start-Up Proceduresfor Surface Treatment. Provide
7 days advance notice before constructing all asphalt surface treatments con-
taining aggregate. Also usethese start-up procedureswhen resuming produc-
tion after termination due to nonconforming work.

Onthefirst day of production, construct a 150-meter control strip that isone-
lanewide. Locate the control strip on the project as designated.

Construct the control strip using material, lay-down, and compaction proce-
duresintended for the remainder of the surface treatment. Cease production
after construction of thecontrol strip until thematerial andthecontrol stripare
evaluated and accepted.

Acceptable control stripsmay remainin placeand will be accepted asapart of
the completed surface treatment.

Repeat control strip process until an acceptable control strip is produced.

409.08 Asphalt Application. Calibrate the asphalt distributor spray bar
height, nozzleangle, and pump pressureand check longitudinal andtransverse
spread rates weekly according to ASTM D 2995.

Protect the surfaces of nearby objectsto prevent spattering or marring. Spread
building paper on the surface for asufficient distance from the beginning and
end of each application so the flow through the distributor nozzles may be
started and stopped on the paper.

The CO will approve the exact application rate, temperature, and areato be
treated before application and may make adjustments for variationsin field
conditions. Apply the asphalt uniformly with an asphalt distributor. Move
distributor forward at the proper application speed at the time the spray bar is
opened. Use care not to apply excess asphalt at the junction of spreads.

Correct skipped areas or deficiencies. Remove and dispose of paper or other
material used.

409.09 AggregateApplication.  When using emulsified asphalt, moisten the
aggregate to remove its dust coating.
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The CO will approve the exact application rate and area to be treated before
application. Apply theaggregateuniformly with an aggregate spreader imme-
diately after the asphalt isapplied. Operate aggregate spreader so the asphalt
is covered with the aggregate before wheels pass over it. During part-width
construction, leave uncovered a strip of sprayed asphalt approximately 150
millimeters wide to permit an overlap of asphalt material.

Immediately correct excesses and deficiencies by brooming or by the addition
or removal of aggregateuntil auniformtextureisachieved. Usehand methods
in areas not accessible to power equi pment.

Makefirst roller passto seat the aggregate immediately after the aggregateis
applied. Operaterollersat amaximum speed of 10 kilometers per hour.

409.10 Fog Seal. A fog seal consists of applying a slow-setting emulsified
asphalt diluted with water onto an existing asphalt surface. Apply thediluted
emulsified asphalt according to Subsection 409.08 at a rate of 0.45 to 0.70
liters per square meter depending on the condition of the existing surface.
Allow the fog seal to penetrate undisturbed for at least 2 hours or until the
emulsified asphalt breaks and is substantially absorbed into the existing sur-
face. Thenlightly cover remaining spotsof excessasphalt with blotter accord-
ing to Section 411 before opening the surface to traffic.

40911 Single-CourseSurfaceTreatment. A single-coursesurfacetreatment
consists of applying an asphalt onto an existing asphalt surface immediately
followed by asingle, uniform application of aggregate. Apply theasphalt and
aggregate accordingto Subsections409.08 and 409.09 at the approximaterates
shown in Table 409-1. Determine the exact rates based on approved control
strips.

Use a pilot car according to Section 635 to limit traffic speeds. During the
initial 45 minutes after rolling, limit the traffic speeds to 15 kilometers per
hour. Limit traffic speedsto 30 kilometers per hour for 24 hours.

Lightly broomtheaggregate surface on themorning after construction. Main-
tain the surface by distributing blotter according to Section 411 to absorb any
freeasphalt and by repairing areasdeficientin aggregate. Sweep excessmate-
rial from the surface using arotary power broom. Do not displace embedded
material.
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Table409-1
Approximate Quantitiesof Material for
Single-Cour se Surface Treatment

Sequence Treatment Designationand AgoregateGradation @
of
Operations B C D E F
Apply asphalt
material (L/m?)
Emulsifiedasphalt 2.00 1.70 1.25 0.90 0.90
Cut-back asphalt or 1.80 1.15 0.90 0.70 0.70
asphalt cement
Spread
aggregate V@ 24 16 12 8 1
(kg/m?)

(1) SeeTable 703-7 for aggregate gradations.

(2) Aggregate masses are for aggregates having a bulk specific gravity of 2.65, as
determined by AASHTO T 84 and AASHTO T 85. Make proportionate corrections
when the aggregate furnished has a bulk specific gravity above 2.75 or below 2.55.

409.12 Multiple-Course Surface Treatment. A multiple-course surface
treatment consi stsof applying multiplelayersof asphalt and aggregate. Apply
each asphalt and aggregate layer according to Subsections 409.08 and 409.09
and at the approximate rates shown in Table 409-2 or 409-3. Determine the
exact rates based on approved control strips.

Maintain the surface and limit traffic according to Subsection 409.11.

For multiple-course surface treatment designations AT-61 and E-61, wait at
least 24 hours between application of the third and fourth layers.
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Table409-2
Approximate Quantitiesof Material for
Multiple-Cour se Surface Treatment
(Usng Cut-back Agphalt or Agphalt Cement)

Aggregate Grading ©®@ Treatment Designation
and Sequence of
Operations AT-19 | AT-27 AT-33 AT-38 | AT-61
First Course)
Apply asphalt material 1.00 1.15 0.70 1.35 0.90
(L/m?)
Spread aggregate (kg/n?)
Grading D 13
Grading C 19
Grading B 21 27
Grading A 38
Second Course)
Apply asphalt material 0.60 1.15 1.35 1.55 1.80
(L/m?)
Spread aggregate (kg/n?)
Grading E 6 8
Grading D 7 11
Grading C 11
Third Course)
Apply asphalt material 0.70 0.90
(L/m?)
Spread aggregate (kg/n?)
Grading E 5 7
Fourth Course)
Apply asphalt material 0.90
(L/m?)
Spread aggregate (kg/m?) @
Grading F 5
TOTALS)
Asphalt materia (L/m?) 1.60 2.30 2.75 2.90 4.56
Aggregate (kg/m?) 19 27 33 38 61

(1) See Table 703-7 for aggregate gradations.

(2) Aggregate masses are for aggregates having a bulk specific gravity of 2.65, as determined
by AASHTO T 84 and AASHTO T 85. Make proportionate corrections when the aggregate
furnished has a bulk specific gravity above 2.75 or below 2.55.

(3) After final aggregate spread, apply additional cover aggregate, grading F, to al areas with
unabsorbed asphalt materials.
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Table409-3
Approximate Quantitiesof Material for
Multiple-Cour se Surface Treatment

(Usng Emulsified Asphalt)
Aggregate Grading ®®@ Treatment Designation
and Sequence of
Operations E-19 E-27 E-33 E-38 E-61
First Course)
Apply asphalt material 2.00 1.55 2.00 2.25 1.80
(L/m?)
Spread aggregate (kg/n?)
Grading D 13
Grading C 17
Grading B 19 21
Grading A 38
Second Course)
Apply asphalt material 115 1.15 1.15 1.15 2.00
(L/m?)
Spread aggregate (kg/n?)
Grading E 6 5
Grading D 9 11 11
Third Course)
Apply asphalt material 1.15 1.15 1.15 1.15
(L/m?)
Spread aggregate (kg/n?)
Grading E 5 5 6 7
Fourth Course)
Apply asphalt material 115
(L/m?)
Spread aggregate (kg/m?) ©
Grading F 5
TOTALS)
Asphalt material (L/m?) 3.15 3.85 4.30 4.55 6.10
Aggregate (kg/m?) 19 27 33 38 61

(1) See Table 703-7 for aggregate gradations.

(2) Aggregate masses are for aggregates having a bulk specific gravity of 2.65, as determined
by AASHTO T 84 and AASHTO T 85. Make proportionate corrections when the aggregate
furnished has a bulk specific gravity above 2.75 or below 2.55.

(3) After final aggregate spread, apply additional cover aggregate, grading F, to al areas with
unabsorbed asphalt materials.
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409.13 Acceptance.  Asphalt cement, emulsified asphalt, and cut-back asphalt
will be evaluated under Subsections 106.04 and 702.09.

Aggregate for asphalt surface treatment will be evaluated under Subsections
106.02 and 106.04. See Table 409-4 for minimum sampling and testing re-
quirements.

Construction of asphalt surfacetreatment coursewill be evaluated under Sub-
sections 106.02 and 106.04.

Blotter will be evaluated under Section 411.

M easur ement

409.14 Measure surfacetreatment aggregate by the metric ton or by the cubic
meter in the hauling vehicle.

M easure asphalt cement and emulsified asphalt by the metric ton.

Measure blotter under Section 411.

Payment

409.15 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
are shown in the bid schedule. Payments will be full compensation for the
work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
40901 Surfacetreatment aggregatesdesignation Metric ton
40902 Surfacetreatment aggregatesdesignation Cubic meter
40903 Asphalt cement grade Metric ton
40904 Emulsified asphalt grade Metric ton
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Table 409-4
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic

Adggregate surface Gradation ® AASHTOT 27 and AASHTO T 11 1for each 500t Spreader discharge
treatment aggregate

Fractured faces® FLH T 507 1for each 500t Spreader discharge

Flakiness index ® FLH T 508 1for each 500t Spreader discharge

(2) Appliesto each aggregate grade furnished.
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Section 410.) SLURRY SEAL

Description
410.01 Thiswork consists of applying an asphalt slurry seal mix.
Slurry seal typeis designated as shown in Table 703-8.

Emulsified asphalt grade is designated as shown in AASHTO M 140 or
AASHTO M 208.

Material

410.02 Conform to the following Subsections:

Aggregate 703.11
Emulsified asphalt 702.03
Mineral filler 725.05
Water 725.01

Congtruction Requirements

410.03 Compoasition of Mix (Job-Mix Formula). Furnish aslurry seal mix-
tureof aggregate, water, emulsified asphalt, and additivesaccordingto ASTM
D 3910 and ISSA T 114. Conform to the applicable aggregate gradation in
Table 703-8 and the following residual asphalt contents:

Typel - Residua asphalt between 10.0% and 16.0%

Typell - Residua asphalt between 7.5% and 13.5%

Typelll - Residual asphalt between 6.5% and 12.0%

Submit awritten job-mix formulafor approval at least 21 days before produc-
tion. Submit the following:

(&) Aggregate gradation values.  The representative value for each sieve
sizefor the aggregate blend.

(b) Emulsfied asphalt content.  Theresidual asphalt content, as a percent
by mass of dry aggregate.
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(c) Agoregatesamples.  45-kilogram sample of each aggregate.

(d)Emuldfiedasphaltsample.  Source of and 20-liter sample of the emul-
sified asphalt to beused inthemix. Furnishthe samplein plastic containers.

(@ Mineral filler samples.  25-kilogram sample of each proposed mineral
filler, when applicable.

Thejob-mix formulawill be evaluated for approval.
410.04 Equipment. Furnish equipment with the following capabilities:
(& Surry seal mixer.

(1) Self-propelled.

(2) Continuous-flow mixing.

(3) Calibrated controls.

(4) Easily readablemetering devicesthat accurately measureall raw mate-
rial before entering the pugmill.

(5) Automated system for sequencing in all raw material to ensure con-
stant slurry mix.

(6) Mixing chamber to thoroughly blend all ingredientstogether.
(7)Finesfeeder with anaccuratemetering devicefor introducing additive
into the mixer where the aggregateisintroduced into the mixer.

(8)A pressurized water system with afog-type spray bar capable of fog-
ging the surfaceimmediately ahead of the spreading equipment at arate
of 0.13t0 0.27 liters per square meter.

(9)Proportioning systemthat isaccuratefor measuring all material inde-
pendent of the engine speed.

(20)Minimum speed of 20 meters per minute and maximum speed of 55
meters per minute.

(11) Minimum storage capacity of 6 metric tons.

(12) Capable according to I1SSA Performance Guidelines A 105.

(b) M echanical-type single squesgee spreader box.

(1) Attachesto the slurry seal mixer.
(2)Flexible squeegeein contact with the surfaceto prevent lossof dlurry.
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(3) Adjustable to assure a uniform spread over varying grades and
crowns.

(4) Adjustable in width with aflexible strike-off.

(5) Augersfor uniform flow to edges.

(o) Auxiliaryequipment.  Furnish hand squeegees, shovels, and other equi-
pment necessary to perform thework. Provide cleaning equipment includ-
ing, but not limitedto, power brooms, air compressors, water flushing equip-
ment, and hand broomsfor surface preparation.

410.05 SurfacePreparation.  Prepare the surface to be sealed according to
Subsection 303.07.

410.06 Wesather Limitations. ~ Apply slurry seal when the air temperaturein
the shade and the surface temperature are at least 15 °C and rising and when
the weather is not foggy, rainy, or overcast.

410.07 Slurry Seal Application. Mix the surry seal using a slurry seal
mixer. Fog the surface with water immediately preceding the spreader.

Blendtheadditivewiththeaggregate usingthefinesfeeder. Pre-wet theaggre-
gatein the pugmill immediately before mixing with the emulsified asphalt.

Mix the slurry seal amaximum of 4 minutes. Ensurethe slurry seal mix is of
the desired consistency as it leaves the mixer and conforms to the approved
job-mix formula. Adjustment of the mineral filler and the emulsified asphalt
content during construction may be approved to adjust for variationsin field
conditions.

Carry sufficient slurry seal mix inthe spreader to completely cover the surface.
Spread the mix with amechani cal-type single squeegee spreader box. Inareas
not accessible to the spreader box, use hand squeegeesto work the dlurry seal
mix.

Allow treated areasto completely cure before opening totraffic. Cureiscom-
plete when clear water can be pressed out of the slurry mix with a piece of
paper without discoloring the paper.

410.08 Acceptance.  Emulsified asphalt will be evaluated under Subsections
106.04 and 702.09.
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Aggregate for dlurry sea will be evaluated under Subsections 106.02 and
106.04. SeeTable410-1 for minimum sampling and testing requirements.

Construction of theslurry seal will be evaluated under Subsections106.02 and
106.04.

M easur ement

410.09 Measuredlurry seal by the square meter. Measure square meter width
horizontally toincludethetop of surfacewidth and allowable curvewidening.
M easurethe square meter length horizontally along the centerline of theroad-

way.

Measure emulsified asphalt and slurry seal aggregate by the metric ton.
Payment

410.10 The accepted quantities, measured as provided above, will be paid at

the contract price per unit of measurement for the pay item listed below that is

shown in the bid schedule. Payment will be full compensation for the work

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
41001 Slurry sedl type Square meter
41002 Emulsified asphalt grade Metric ton
41003 Slurry seal aggregate Metric ton
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Table410-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Slurry seal aggregate Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 t Production output or
stockpile
Fineness modulus® AASHTOT 27 1for each 500t Production output or
stockpile
Sand equivalent AASHTO T 176 dternate method 1 for each 500 t Production output or

no. 2

stockpile

(1) See AASHTO M 29.
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Section 411.) ASPHALT PRIME COAT

Description

411.01 Thiswork consists of applying acut-back or emulsified asphalt prime
coat.

Prime coat asphalt grade is designated as shown in AASHTO M 140 or

AASHTO M 208 for emulsified asphalt and AASHTO M 81 or AASHTO M
82 for cut-back asphalt.

Material

411.02 Conform to the following Subsections:

Blotter 703.13
Cut-back asphalt 702.02
Emulsified asphalt 702.03

Congtruction Requirements
411.03 Equipment.  Use equipment conforming to Subsection 409.04.

411.04 SurfacePreparation.  Prepare the surface to be primed according to
Subsection 303.07.

411.05 Weather Limitations.  Apply prime coat on adry or dlightly damp
surfacewhentheair temperaturein the shade and the pavement surfacetemper-
atureareat least 10 °C and rising and when the weather is not foggy or rainy.

411.06 Agphalt Application.  When required, lightly spray the surface with
water before applying the prime coat. Apply asphalt according to Subsection
409.08 at arateof 0.45t02.25liters per square meter for optimum penetration.

Whereusing anemul sified asphalt that isnot formul ated asapenetrating prime
coat material, dampen the roadway surface and scarify 25 to 50 millimeters
deep. When required, dilute a slow-setting emulsified asphalt by adding an
equal amount of water. Apply the emulsified asphalt at arate of 0.45t0 1.35
litersper squaremeter. |mmediately process, respread, and compact themate-
rial.
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Cure surfaces primed with emulsified asphalt for not less than 24 hours and
surfaces primed with cut-back asphalt for not lessthan 3 days before covering
with the next course.

Until the next courseis placed, maintain the primed surface and keepiit free of
corrugations by broom dragging.

Wheretraffic is routed over a primed surface before the asphalt material has
been completely absorbed, or to minimize damage by rain, spread blotter to
cover the unabsorbed asphalt. Remove excess blotter as soon as practicable
after excessasphalt isabsorbed. Removeal dirt or other del eterious material
and repair all damaged areas before placing the next course.

411.07 Acceptance.  Emulsified asphalt and cut-back asphalt will be evalu-
ated under Subsections 106.04 and 702.09.

Aggregate for blotter will be evaluated under Subsection 106.03.

Construction of the primecoat will beeval uated under Subsections106.02 and
106.04.

Surface preparation will be evaluated under Section 303.
M easur ement

411.08 Measure prime coat asphalt by the metric ton or by theliter including
water added for dilution.

M easure blotter by the metric ton or by the cubic meter in the hauling vehicle.

Payment

411.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedule. Payments will be full compensation for the
work prescribed in this Section. See Subsection 109.05.
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Payment will made under:

Pay Item Pay Unit
41101 Primecoat grade Metric ton
41102 Primecoat grade Liter
41103 Blotter Metric ton
41104 Blotter Cubic meter
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Section 412.) ASPHALT TACK COAT

Description
412.01 Thiswork consists of applying an emulsified asphalt tack coat.

Tack coat emulsified asphalt gradeisdesignated asshownin AASHTOM 140
or AASHTO M 208.

Material
412.02 Conform to the following Subsection:

Emulsified asphalt 702.03

Congtruction Requirements
412.03 Equipment.  Use equipment conforming to Subsection 409.04.

412.04 SurfacePreparation.  Prepare the surface for atack coat according
to Subsection 303.07. When the surfaceis concrete, remove excessjoint and
crack filler.

412.05 Weather Limitations.  Apply asphalt tack coat on a dry, unfrozen
surface when the air temperature in the shade isabove 2 °C andrising.

412.06 Asphalt Application.  Where using slow-setting emulsified asphalt,
dilute by adding an equal amount of water to the emulsified asphalt.

Apply theasphalt according to Subsection 409.08 at arate of 0.15t0 0.70liters
per square meter. When atack coat cannot be applied with an asphalt distribu-
tor spray bar, apply the tack coat uniformly and completely by fogging with a
hand spray attachment or by another approved method.

If excess asphalt material is applied, squeegee the excess from the surface.

Allow the tacked surfaces to completely cure before placing the covering
course. Place the covering course within 4 hours of placing the tack coat.
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412.07 Acceptance.  Emulsified asphalt will be evaluated under Subsections
106.04 and 702.09.

Construction of the tack coat will be evaluated under Subsections 106.02 and
106.04.

Surface preparation will be evaluated under Section 303.
M easur ement

412.08 Measure tack coat by the metric ton or by the liter including water
added for dilution.

Payment

412,09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
isshowninthe bid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
41201 Tack coat grade Metric ton
41202 Tack coat grade Liter
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Section 413.) ASPHALT PAVEMENT MILLING

Description

413.01 Thiswork consists of removing asphalt pavement by a cold milling
process.

Congtruction Requirements

413.02 Equipment )MillingMachine.  Furnish equipment withthefollowing
capabilities:

(a) Self-propelled.

(b)Sufficient power, traction, and stability to accurately maintain depth of

cut.

(c) Capable of removing the pavement thickness to provide profile and

cross sope.

(d) Automatic system to control grade elevations by referencing from the

existing pavement by means of aski or matching shoe or from an inde-

pendent grade control.

(e) Automatic system to maintain cross slope.

(f) System to effectively limit dust and other particulate matter from es

caping removal operations.

(g) Loading system or adequate support equipment to completely recover
milled material at removal rate.

(h) Cutting width equal to at least one third of the lane width.

413.03Milling. Usealongitudinal referenceto accurately guidethemachine.
References may include a curb, edge of pavement, or string attached to the
pavement surface. Mill inalongitudinal direction.

Mill the transverse slope to within 6 millimetersin 3 meters of the required
dope. Transition from one transverse dope to another at a uniform rate.
Uniformly mill the entire roadway lane width so the cross-section of the new
surfaceformsastraight line.

Transition between different depths of cut at auniform rate of 17 millimeters
of depth per 10 meters. At the beginning and end of the milling work, con-
struct asmooth transition to the original surface at thisrate. Do not leave an
exposed vertical edge perpendicular tothedirection of travel. When the pave-
ment remains open to traffic, limit differencesin elevation between adjacent
lanes according to Subsection 156.06(b).
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Mill the surface to a smoothness conforming to Subsection 402.08.
Usearotary broom and vacuum immediately behind the milling operationsto
removeand completely recover al loosematerial. Minimizetheescapeof dust
into the air. Dispose of recovered milled material according to Subsection
211.03(b).

Before opening to traffic, patch milled travel lanes according to Subsection
635.17.

413.04 Acceptance.  Asphalt pavement milling will be evaluated under Sub-
sections 106.02 and 106.04.

Smoothness of milled surface will be evaluated under Section 402.

M easur ement

413.05 Measure asphalt pavement milling by the square meter or by thekilo-
meter. M easuresquaremeter width horizontally. Measurethelength horizon-
tally along the centerline of the roadway.

Payment

413.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
are shown in the bid schedule. Payments will be full compensation for the
work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
41301 Asphalt pavementmilling, _ millimeter depth Square meter
41302 Asphalt pavementmilling, __ millimeter depth Kilometer
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Section 414.) ASPHALT PAVEMENT
CRACK AND JOINT SEALING

Description

414.01 Thiswork consists of saw cutting, when required in the contract, and
cleaning and filling cracks and jointsin asphalt pavement.

Material

414.02 Conform to the following Section and Subsections:

Asphaltcement 702.01
Blotter 703.13
Emulsified asphalt 702.03
Fineaggregate 703.01
Joint sealant 712.01(a)
Slurry seal 410

Congtruction Requirements
414.03 Equipment.  Furnish equipment with the following capabilities:

(&) Power sawand blades.  Saw and blades of such size and configuration
that saw cuts can be made with one pass. Spacers are not allowed.

(b)Router. Power rotary impact router or vertical spindlerouter capabl e of
cleaning cracks or jointsto the required depth and width.

(c)Hot-compressedairlance. A lance capable of providing clean, oil-free
compressed air at avolume of 2.8 cubic meters per minute at a pressure of
830 kilopascals and at atemperature of 1000 °C.

(d)Applicationwand. A crack sealant applicator wand attached to aheated

hosethat is attached to aheated sealant chamber. The temperature controls
shall maintain temperature of the seal ant within manufacturer'stol erances.

307



Section 414

(e) Heatingkettle.  An indirect-heating-type double boiler with the space
between theinner and outer shellsfilled with oil or other heat transfer me-
dium capabl e of constant agitation. Providean accurate and calibrated ther-
mometer havingarangefrom 100t0 300 °C in 2 °Cgraduations. Locatethe
thermometer such that the temperature of the joint sealant may be safely
checked.

(f) Squeegee. A hand-held squeegee for ensuring that the crack isfilled to
the existing surface.

414.04 Saw Cuttingand Joint Sealing.  Saw cut, clean, and seal jointsin a
continuous operation. Either dry or wet cutting is allowed.

Clean dry-sawed jointswith astream of air sufficient to removeall dirt, dust,
or del eteriousmatter adheringtothejoint wall sor remaininginthejoint cavity.
Blow or brush dry material off the pavement surface.

Clean wet-sawed joints with awater blast, 350 kilopascal s minimum, imme-
diately after sawing to remove any sawing slurry, dirt, or deleterious matter
adhering to thejoint wallsor remaining inthejoint cavity. Immediately flush
all sawing slurry from the pavement surface. Blow wet-sawed jointswith air
to dry joint surfaces.

Do not allow traffic to knead together or damage the sawed joints. If cleaning
operations cause interference with traffic, provide protective screening.

Place the sealant when the pavement surface temperatureis 4 °C or higher.
Discontinueoperationswhenweather conditionsdetrimental ly affect thequal -
ity of forming joints and applying sealants.

Submit acopy of and adhere to the manufacturer'srecommendationsfor heat-
ing and applyingthejoint sealant. Heat thejoint sealantinaheating kettle. Do
not heat the sealant above the safe heating temperature recommended by the
manufacturer. Do not hold the material at the pouring temperature for more
than 6 hours and do not reheat the material.

Place abond breaker tape designed for use with hot poured sealant in the bot-
tom of the saw cut joint.
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Seal the joints with an applicator wand when the sealant material is at the
pouring temperature. Heat or insulate the applicator wand to maintain the
pouring temperature of the sealant during placing operation. Return the app-
licator wand to the machine and recirculate the joint sealant material imme-
diately after sealing each joint.

Fill each joint such that, after cooling, the level of the sealant isno more than
3 millimeters below the pavement surface.

Wait for the sealant to be tack free before opening the joint to traffic. Do not
spread blotter on the sealed joints to allow early opening to traffic.

414.05 Crack Cleaningand Sealing.  Clean the existing surface of all loose
material, dirt, or other del eterioussubstancesby brooming, flushing withwater,
or other approved methods. Rout and clean all crackswith an average opening
of 6 millimeters or more to make a sealant reservoir to the depth of the routed
crack or at least 20 millimeters deep. Dry cracks before sealing.

When using the hot-compressed air lance, keep it moving so asnot to burnthe
surrounding pavement and thejoint. Placeand finish sealant within 5 minutes
after heating with the hot-compressed air lance.

For cracks with a 13 millimeter width or less, seal with hot-poured elastic
sealant according to Subsection 414.04.

For cracks with a width greater than 13 millimeters, seal with an approved
dlurry seal mix, fine aggregate-asphalt cement mix, or fine aggregate-emul-
sified asphalt mix. Useasqueegeeor other suitabl e equipment to forcethe mix
into the cracks.

Immediately screed the joint sealant or asphalt mix to the elevation of the
existing surface. Use a squeegee to ensure that a 75-millimeter wide band is
centered on the finished sealed crack. Cover the sealed crack with a light
application of blotter.

414.06 ResealingDefectiveJaintsor Cracks. Reseal areas exhibiting adhe-

sion failure, damage, missed areas, foreign objects in the sealant, or other
problemswhich will acceleratefailure.
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414.07 Acceptance. Material for asphalt pavement crack and joint sealing
will be evaluated under Subsections 106.02 and 106.03.

Asphalt pavement crack and joint sealing will be evaluated under Subsection
106.04.

M easur ement
414.08 Measure joint sealant by the liter or by the kilogram.

Measure saw cutting and joint sealing, and crack cleaning and sealing by the
meter.

Payment

414.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedule. Payments will be full compensation for the
work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
41401 Joint sealant Liter
41402 Joint sealant Kilogram
41403 Saw cutting and joint sealing Meter
41404 Crack cleaning and sealing Meter
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Section 415.) PAVING GEOTEXTILES

Description
415.01 Thiswork consists of furnishing and placing a paving geotextile and

asphalt sealant between pavement layersto form awaterproofing and stress-
relieving membranewithin the pavement structure.

Material

415.02 Conform to the following Subsections:

Asphaltcement 702.01
Blotter 703.13
Emulsified asphalt 702.03
Geotextiletype VI 714.01
Joint sealant 712.01(a)

Congtruction Requirements

415.03 SurfacePreparation.  Prepare the surface to receive the geotextile
fabric according to Subsection 303.07.

415.04 Wesather Limitations.  Apply asphalt sealant and paving geotextileon
a dry surface when the pavement surface temperature is at least 13 °C and
rising.

415.05 Asphalt Sealant Application.  Useasphalt cementswithin atempera-
ture range of 140 to 165 °C. Use emulsified asphalts within atemperature
range of 55to 70 °C.

Apply the asphalt sealant to the pavement surface according to Subsection
409.08 at arate of 0.90 to 1.35 liters per square meter.

Spray theasphalt seal ant 150 millimeterswider than the paving geotextile. Do
not apply the asphalt sealant any farther in advance of the paving geotextile
placement than can be maintained free of traffic.

Where emulsified asphalt is used, allow the emulsion to break before placing
the paving geotextile.
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Where asphalt cement is used, place the paving geotextile before the asphalt
has cooled and | ost tackiness.

415.06 Paving Geotextile Placement.  Place the paving geotextile onto the
asphalt sealant with minimal wrinkling. Slit, lay flat, and tack all wrinklesor
folds higher than 25 millimeters. Broom and/or roll the paving geotextile to
maximize fabric contact with the pavement surface.

At geotextilejoints, overlap the geotextile 6 inches (150 millimetersto ensure
full closure. Overlap transverse joints in the direction of paving to prevent
edgepickupby thepaver. Apply additional asphalt sealant to paving geotextile
overlapsto ensure proper bonding of the double fabric layer.

If asphalt sealant bleedsthroughthefabric, treat the affected areaswith bl otter.
Minimize traffic on the geotextile. If circumstances require traffic on the
membrane, apply blotter and place "dlippery when wet" signs.

Broom the excess blotter from the geotextile surface before placing the over-
lay. Repair all damaged fabric beforeplacing overlay. Apply alight tack coat
according to Section 412 before placing the overlay. To avoid damaging the
geotextile, do not turn equipment on the geotextile.

Place a hot asphalt concrete overlay within 48 hours after placing the paving
geotextile. Limit the lay-down temperature of the mix to a maximum of 165
°C except when the paving geotextile is composed of polypropylene fibers,
limit the lay-down temperature of the mix to amaximum of 150 °C.

415.07 Acceptance. Asphalt cement will be evaluated under Subsections
106.04 and 702.09. Geotextile material will be evaluated under Subsections
106.02, 106.03, and 714.01.

Placement of the paving geotextile will be evaluated under Subsections
106.02 and 106.04.

Blotter will be evaluated under Section 411.

Surface preparation will be evaluated under Section 303.
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M easur ement
415.08 Measure paving geotextile by the square meter excluding overlaps.
M easure asphalt sealant by the metric ton.
Measure blotter under Section 411.

Payment

415.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedule. Payments will be full compensation for the

work prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
41501 Paving geotextile Square meter
41502 Asphalt sealant Metric ton
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Section 416.) CONTINUOUS COLD RECYCLED
ASPHALT BASE COURSE

Description
416.01 Thiswork consistsof constructing arecycled asphalt base courseusing
methodsand equipment capabl e of recycling and relayingthematerial inaone-
pass operation.

Continuous cold recycled asphalt base course compaction is designated type
A or B as shown in Subsection 416.08.

Emulsified asphalt gradesfor emulsified binder agent and sealing emulsionare
designated as shown in AASHTO M 140 or AASHTO M 208.

Material

416.02 Conform to the following Subsections:

Emulsified binder agent 702.03
Quicklime 725.03
Recycling agent 702.06
Sealingemulsion 702.03
Water 725.01

Congtruction Requirements
416.03 Submittals.

(@Material. Whentype A compaction isdesignated, submit thefollowing
at least 28 days before recycling:

(1) Ten pavement cores at least 150 millimeters in diameter from ran-
domly selected sites

(2) Source of and 7 liters of emulsified binder agent

(3) One kilogram of quicklime if quicklime is included in the bid
schedule

(4) Material safety data sheets

The COwill performamix design and provideaninitial applicationratefor
emulsified binder agent, recycling agent, and quicklime, as applicable.
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(b) Specialty qualifications. At least 14 days before recycling, submit the
name, qualifications, and references of a competent person with extensive
recycling experience to be responsible for the recycling operations. This
individual'sresponsibilitiesareidentified in Subsection 416.07(c).

(c) Sequence of operations. At least 14 days before recycling, submit the
proposed equipment, manpower, and sequence of operations.

416.04 SurfacePreparation.  Prepare the surface according to Subsection
303.07(c). Clear, grub, and removeall vegetation and debriswithin 0.5 meter
of the pavement to be recycled.
416.05 Wesather Limitations.  See Subsection 406.06.
416.06 Pavement Milling.  Use equipment that is:

(a) Self-propelled

(b) Equipped with automatic depth controls

(c) Capabl e of maintaining the required cutting depth

(d)Capahleof millingtotherequired depthinasinglepass, half theexisting
pavement width or one lane width, whichever is greater

(e) Capabl e of screening and crushing material
Do not disturb underlying material.
Reduce oversize particlesto amaximum size of 25.0 millimeters.

416.07 Mixingand Proportioning.  Produce ahomogeneous and uniformly-
coated mixture of milled paving material, emulsified binder agent, and water.

(& Equipment. Use self-propelled equipment with:
(1) A positive displacement pump with an automatic interlock system
which allows the addition of emulsified binder agent and/or recycling

agent only when milled material is present in the mixing chamber and
automatically shuts off when the machineis stopped. The pump must be
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capable of supplying from 0 to 10 percent emulsified binder agent by
mass of aggregate to within 0.1 percent of the desired application rate.

(2) A weighing device calibrated and synchronized with the emulsified
binder agent metering pumpto regul atetheemul sified binder agent added
tothematerial inthe mixing chamber.

(3) A meter for monitoring flow rate and total delivery of emulsified
binder agent and/or recycling agent into the mix.

(b)Quicklime. Whenthereisaniteminthebid schedulefor quicklime, in-
corporate quicklime using one of the following methods:

(1) Dry. Useacalibrated spreader to place pelletized quicklime on the
existing pavement ahead of the recycling operation. Place quicklime
within thewidth of themilling head. After milling, add sufficient water
to slakethe quicklime.

(2)Surry. Usemixing equipment designed for producing limeslurries.
Equip the slurry plant operations with scales and meters to proportion
quicklime and water within 0.5 percent by mass. Agitate the transport
tanksto keep thelimein suspension. Provideaconsistent pumpablelime
dlurry with the appropriate amount of quicklime to be incorporated into
the recycled asphalt pavement. Introduce the lime slurry at the milling
head. Meter lime slurry to within £10 percent of the required amount.

(©) Monitoring.  Continuously monitor and evaluate the milling/ mix-
ing/placing operationsand make adjustmentsto proporti oning or operational
procedures as appropriate to maximize the quality and serviceahility of the
final recycled asphalt base product. Adjustments may include the applica-
tion rate for emulsified binder agent, application of quicklime, applica-
tionof water, changestotherecycling operationto addressdistinct variations
in existing pavement and material conditions, changes due to variation in
shoulder material, and termination of operations due to abnormal or ques-
tionable product.

416.08 Spreading, Finishing,and Compacting. Use a paver conforming to

Subsection401.05 that iscapabl e of picking uptheentirewindrow and feeding
it into the paver hopper. Do not heat the screed.
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Place, spread, and strike off the recycled mix to the required line, grade, and
elevation.

(&) Initial compaction.  Compact using the designated type:

(1) Type A. Oneto 2 hours after placing the recycled mix, compact the
recycled mix according to Subsection 401.14 except use pneumatic
roller(s) weighing at least 27 metric tons. Do not park or idlerollerson
uncompactedrecycled material. Initially compact with pneumaticrollers
until no displacementisvisible. Usesteel-wheel roller(s), either in static
or vibratory mode, to achieve final density.

Compact the recycled mix until it obtains a minimum density, immedi-
ately after placing and rolling, of 88 percent of a laboratory specimen
prepared accordingto AASHTO T 247 at 60 °C. Measure the density of
the laboratory specimen according to AASHTO T 166. Measure the
density of the inplace recycled mix according to AASHTO T 238.

(2) TypeB. Compact the recycled mix using the following equipment,
seguence, and number of roller passes:

(a)6 to 8 roller passes with adouble drum, vibratory roller having
aminimum mass of 5.5 metric tons and equipped with frequency
and amplitude controls.

(b) 8to 12roller passeswith apneumatic-tired roller havingamini-
mum mass of 900 kilograms per wheel and a contact pressure of
550 kilopascals.

(c) 4to 6 roller passeswith a static steel-wheel roller with amini-
mum pressure of 1.7 megapascals.

Keep al traffic and equipment off of the recycled asphalt base for at least 2
hoursafter completinginitial compaction.

(b) Pavement amoothness.  Immediately after initial compaction is com-
plete, measure pavement smoothness according to Subsection 401.16(b),
except defective areas are surface deviations in excess of 10 millimetersin
3 meters. Correct defective areas according to Subsection 401.16(c).
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(c) Final compaction. Compact using the designated type:

(1) Type A. Before the next surfacing course is placed, compact the
recycled mix until it obtainsaminimum density of 92 percent of thelabo-
ratory specimen.

(2) TypeB. Atleast 3daysafterinitial compaction, continue compactive
effort with the pneumatic and static steel wheel rollers when the surface
temperatureisgreater than 22 °C. Useaminimum of four passesover the
entire surface with eachroller.

(d) Curing. Repair damage to the recycled asphalt base.

(1) Recyded mixwith quicklime.  Overlay the recycled base within 21
days after recycling.

(2) Recyded mix without quicklime. Overlay after the recycled base
has cured 7 to 21 days. Do not overlay until the moisture content of the
recycled baseislessthan or equal to 1.5 percent according to AASHTO
T 239 or until 21 days after recycling.

416.09 SealingEmulson. When thereisapay item for sealing emulsionin
the bid schedule and when directed by the CO, place asealing emulsion onthe
surfaceof therecycled baseafter final compaction. Dilutethesealingemulsion
50 percent by volumewith water and apply it at arate of 0.20t0 0.90 liters per
square meter. Place blotter according to Section 411.

416.10 Acceptance.  Emulsified binder material will be evaluated under Sub-
sections 106.03, 106.04, and 702.09.

Quicklimewill be evaluated under Subsection 106.03.

Construction of continuouscold recycled asphalt base coursewill beevaluated
under Subsections 106.02 and 106.04. Type A compaction will be evaluated
under Subsection 106.04. See Table416-1 for minimum sampling and testing
requirements.

Pavement smoothness will be evaluated under Subsections 106.02 and
106.04.

Blotter material will be evaluated under Section 411.
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M easur ement

416.11 Measure cold recycled asphalt base course by the kilometer or by the
square meter. Measure square meter width horizontally to include the top of
base width and allowable curve widening. Measure the square meter length
horizontally along the centerline of the roadway.

Measure emulsified binder agent by the metric ton.

Measure sealing emulsion by the metric ton including water used for
dilution.

Payment

416.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit

41601 Continuous cold recycled asphalt Kilometer
base coursetype

41602 Continuous cold recycled asphalt Square meter
base coursetype

41603 Emulsified binder agent grade Metric ton

41604 Sedlingemulsiongrade Metric ton

41605 Quicklime Metric ton
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Table416-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Recycled mix @ Inplace density AASHTOT 238 1 for each 1000 m In place after
compaction @

(2) Testing required when cold recycled asphalt base course is designated type A.

(2) See Subsection 416.08.
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Section 417.)MINOR COLD ASPHALT MIX

Description
417.01 Thiswork consists of furnishing and placing one or more courses of

cold asphalt mix. Thiswork also consists of furnishing and placing cold as-
phalt mix asapatching material for temporary roadway maintenance.

Material
417.02 Conform to the following Subsection:

Cold asphalt mix 702.10

Congtruction Requirements

417.03 Compodtion of Mix (Job-Mix Formula). Submit the strength, qual-
ity, and gradation specifications for the cold asphalt mix. Include copies of
laboratory test reportsthat demonstratethe propertiesof theaggregates, asphalt
cement, additives, and mix meet Federal or state agency specifications.

417.04 SurfacePreparation.  Prepare the surface according to Section 209
or Subsection 303.07 as applicable.

417.05 Placing. Place the mix with appropriate equipment to produce a uni-
formsurface. For roadway paving, do not placeliftsthicker than 100 millime-
ters. In areaswhere mechanical spreading andfinishingisimpractical, spread
and finish each course by hand raking, screeding, or by other approved meth-
ods. Construct asurfacethat isuniformintextureand cross-section. Construct
joints or tapers as required.

417.06 Compacting.

(a) Roadway paving. Compact by rollingwithasteel-wheeledroller weigh-
ing at least 8 metric tons.

(b) Non-roadway pavingand patching.  Compact by rolling with ahand-

operatedroller weighing at least 130 kilogramsor with asmall power roller.

Compact areasthat are not accessible to rollers by other approved methods.
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417.07 Acceptance.  Minor cold asphalt mix will be evaluated under Sub-
sections 106.02 and 106.03.

Minor cold asphalt mix constructionwork will beevaluated under Subsections
106.02 and 106.04.

M easur ement

417.08 Measure minor cold asphalt mix by the metric ton.

Payment
417.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

41701 Minor cold asphalt mix Metric ton
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DIVISION 500
Portland Cement
Concrete Pavement
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Section 501.) PORTLAND CEMENT
CONCRETE PAVEMENT

Description
501.01 Thiswork consistsof constructing portland cement concrete pavement
on aprepared surface. Thiswork also includes pavement rehabilitation con-

sisting of full-depth, full-width removal and reconstruction of portland cement
concrete pavement.

Material

501.02 Conform to the following Subsections:

Air-entraining admixtures 711.02
Chemical admixtures 711.03
Coarseaggregate 703.02
Curingmaterial 711.01
Epoxy resin adhesives 725.21
Fineaggregate 703.01
Fly ash 725.04
Grout 725.22
Joint fillers and sealants 712.01
Portland cement 701.01
Reinforcing stedl, tie bars, dowel bars, hook bolts, caps 709.01
Water 725.01

Congtruction Requirements

501.03 Composition of Mix (Concrete Mix Design). Design the concrete
mix according to Subsection 552.03. Conform to Table 501-1.

501.04 Equipment. Furnish equipment conforming to the following:

(@ Forms. Furnishstraight, steel forms. For edgeradii lessthan 60 meters,
furnish flexible or curved forms. Conform to all the following:

(1) Depth equal to edge of pavement thickness

(2) 3-meter minimum length

(3) Stahilizing devicesto withstand paving operations
(4) Joint locksto join form lengths tightly together

(5) Cleaned and oiled before each use
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Table501-1
Portland Cement Concr ete Pavement Compostion
Water/Cement | Temperature 28-Day
Ratio of Slump Air Content | Aggregate SizeV | Compressive
(maximum) Concrete (%) (AASHTO M 43) Strength
(minimum)
0.49 20+10 °C 40+20 mm 4% min. No. 57 or 67 25 MPa

(1) Other AASHTO M 43 aggregate sizes smaller than no. 57 or 67 may be used in the concrete mix design.
However if the nominal-maximum-sized aggregate is 12.5 millimeters or smaller, provide at least 5 percent air
content. Furnish type | or Il portland cement.

(b) Paving. Furnish the paving and finishing equipment applicable to the
type of construction as follows:

(1) Slip form construction. Furnish dip form machines capable of
spreading, consolidating, screeding, and float-finishing thefreshly placed
concrete in one complete pass of the machine to provide a dense and
homogeneous pavement with minimal hand finishing.

Equip the paving machine with thefollowing:

(a) Electronic controls to control line and grade from either or both
sides of the machine.

(b)Vibratorsto vibratethe concretefor thefull width and depth of the
strip of pavement being placed.

(c) A positive interlock system to stop all vibration and tamping ele-
mentswhen the forward motion of the machineisinterrupted.

Operate the paving machine with a continuous forward movement and
coordinatemixing, delivering, and spreading concreteto provideuniform
progress without stopping and starting the paving machine. Apply no
tractive force to the machine, except that which is controlled from the
machine.
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(2) Side form construction. Furnish mechanical, self-propelled sp-
reading and finishing machines capable of compacting and finishing the
concretewith minimal hand finishing. Equip the machinewith one450-
millimeter minimum width screed with compensating springsto minimize
theeffect of the screed’'smomentum onthesideforms, or 2 independently
operated screeds.

Coordinate the number of driving wheels, power of the motor, and the
machine's mass to prevent slippage. Any machine which displaces the
side formswill not be permitted.

(3) Vibrators. Furnish internal immersed tube or multiple spud type
vibratorsfor all paving morethan 200 millimetersthick. Surfacepantype
vibratorsareacceptablefor full-width concrete consolidation of dabs200
millimetersor lessinthickness. Attachvibratorstothespreader or finish-
ing machine or mount on aseparate carriage. For construction of irregu-
lar areas, use hand held vibrators according to Subsection 552.11(d).

(¢)Jointsealing.  Furnish sealing equi pment according to the sealant manu-
facturer'srecommendeations.

(d) Jointsand concreteremoval.  Furnish an adequate supply of concrete
saws with sufficient power to saw full-depth and complete the work with
water-cooled, diamond-edged blades, or abrasive wheels. Equip sawswith
blade guardsand guides or devicesto control alignment and depth. Furnish
and maintain stand-by equipment and an adequate supply of replacement
blades or wheels.

(e)Concreteremoval.  Furnish concrete saws, drop hammers, hydrohamm-
ers, and jack hammersto break concrete. Concrete sawsshall conformto (d)
above. Ball-drop breakersare not permitted.

Furnish equipment that will hot damage the subgrade, subbase, base, or
existing concrete slabs designated to remain.

If new or existing slabs, not schedul ed for replacement, are chipped, spalled,
or damaged during the removal operations, replace the damaged slabs.
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501.05 Preparing Roadbed.  Prepare the roadbed according to Subsection
303.07. Uniformly dampen the roadbed before placing the concrete. If traffic
is alowed to use the prepared roadbed, check and correct the surface imme-
diately before the concrete is placed.

Full-depth, full-width reconstruction shall conform to Subsection 501.13.

501.06 PlacingConcrete.  For storing, handling, batching, and mixing materi-
al and delivering concrete, conform to Subsections552.04 through 552.08 and
552.10.

Do not place concrete on frozen subgrade. Place concrete with side form or
dip form paving machines. Where a paving machine is impractical, place
concrete according to Subsection 501.07.

When concreteisplaced adjoining apreviously constructed lane of pavement,
do not allow mechanical equipment to be operated on the existing lane, until
thelanehasattained aminimum flexural strength of 3.8 megapascal saccording
to AASHTO T 97 or compressive strength of 24 megapascals according to
AASHTOT 22. Protect the previously constructed lane from damage by the
paving equipment.

Construct reinforcing steel according to Section 554. Firmly position the
reinforcement on acceptable supports before placing the concrete, or after
spreading, mechanically place or vibrate the reinforcement to the required
depth in the plastic concrete.

501.07 Congructionof Irregular Areas. Inirregular areasor areasinacces-
sibleto paving equi pment, construct the pavement using sideforms. Strike-off,
consolidate, float, and surface finish the concrete, as follows:

(& Thoroughly and uniformly vibrateand compact the concreteduring place-
ment without segregating the material.

(b) Using templates or screeds, strike-off the concrete to shape it to the re-
quired cross-section between theforms. Carry aslight excessof concretein
front of the leading edge of the template or screed.

(c) Float the surface to the required grade and cross-section.

(d) Finish the surface according to Subsection 501.09.
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501.08 Joints. Do not vary longitudinal joints more than 13 millimeters and
transversejointsmorethan 6 millimetersfromthetruealignment. Whencurbs
or medians are constructed integral with the pavement, construct transverse
jointscontinuousthrough the curb or median. Protect all jointsfromtheintru-
sion of deleterious matter until sealed.

Formisolatedjointsat structuresby placing 13-millimeter expansionjoint filler
around each structure that extends into or through the pavement before con-
creteis placed.

Remove and replace al newly placed concrete pavement where uncontrolled
cracking occurs.

(@Longitudinaljoints.  Construct longitudinal jointsby forming or sawing.
Construct sawed longitudinal joints (with tie bars) when the concrete pave-
ment placement width exceeds 4.5 meters. Construct the longitudinal joint
continuous with no gaps in either the transverse or longitudinal joints at
intersections.

Placetiebarsperpendicular tothelongitudinal jointswith mechanical equip-
ment or rigidly secured chairswithout damaging or disrupting the concrete.
Do not paint or coat tie bars with any material or enclose them in tubes or
sleeves.

Where adjacent lanes of pavement are constructed separately, use slip form
paving machinesor steel sideformsto formakeyway alongthe construction
joint. Tiebars may be bent at right angles against the form of thefirst lane
constructed and straightened into final position before placing concreteinthe
adjacent lane. Repair or replace broken or badly damaged tie bars.

Threaded hook bolts may be used instead of tie bars. Fasten hook bolts to
the form of the longitudinal construction joint. With slip form paving, tie
bars may be hydraulically inserted through metal keyways.

()Formedjoints.  Form jointswith an approved nonmetallic or remov-

able device while the concrete is plastic. When adjacent lanes are con-
structed separately, form the sealant reservoir in the lane placed | ast.
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(2) Sawed joints.  After placing concrete, saw joints as soon as equip-
ment can be supported and before uncontrolled cracking occurs. Do not
ravel thejointswhile sawing. Saw longitudinal jointsimmediately after
sawing transverse joints. Protect the sawed concrete faces from drying
during the curing period. Saw sealant reservoirsno sooner than 72 hours
after placing the concrete.

If necessary, continuesawing day and night, regardless of weather condi-
tions. Clean the saw cut and adjacent concrete surface of slurry residue
after sawing each joint.

Do not saw ajoint if a crack occurs at or near the joint location before
sawing. Discontinue sawing when a crack develops ahead of the saw.
If acrack developsin reinforced concrete pavement, remove and replace at
least a 3-meter long, full-width slab properly attached to adjacent slabs.

If acrack developsin plain concrete pavement, remove and replace a full
dlab properly attached to adjacent slabs.

(b) Transverseexpandonjoints.  Formtransverse expansion jointsaccord-
ingto (a)(1) above. Placedowel barsthroughtransversejoints. Hold dowels
parallel to the surface and center line of the slab by a metal device that re-
mainsinthe pavement.

Dowel placement implanters may be used while the concreteis plastic pro-
vided they conform to the dowel tolerance specified. Remove all concrete
that leaksinto the joint expansion space.

Install the preformed joint filler full-depth, perpendicular to the subgrade,
and continuous across the full-pavement width. Do not use damaged or
repairedjointfiller. If joint fillerisassembled in sections, construct without
an offset between adjacent sections.

(o) Transversecontraction joints ~ Where required by the contract, place
dowel barsaccordingto (b) above. Dowel bar sleevesand finishing capsare
not required. Saw joints according to (a)(2) above. For adjacent lanes
placed separately, construct joints continuously across full width of pave-
ment.
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Concrete edges adjacent to the joint may be rounded or beveled to aradius
or length asapproved. Resaw or grind any joint having an insufficient open-
ing. Whereajoint islarger than required, furnish alarger sizejoint sea as
approved.

(d) Transversecongructionjoints ~ Unlessan expansion joint occursat the
same location, construct a transverse construction joint at the end of each
day'swork or where concrete placement isinterrupted for morethan 30 min-
utes. Do not construct atransversejoint within 3 metersof any parallel joint.

If sufficient concrete has not been mixedtoformasdlab at |east 3 meterslong
when aninterruption occurs, removeand dispose of the excess concrete back
to the last preceding joint.

Use ametal or wooden bulkhead to form the joint, shaped to the pavement
cross-section, and designed to permit the installation of dowel bars.

Install dowel barsin all transverse construction joints whose location does
not coincidewith thelocation of atransverse expansion or contractionjoint.

501.09 SurfaceFinishing. Protect the surface from rain damage.

After floating, check the surface of the fresh concrete with a3-meter s-
traightedge. Remove high areasindicated by the straightedge. Lap each suc-
cessive check with the straightedge 1.5 meters over the previous check path.

Correct pavement edge slump in excess of 6 millimetersin 3 metersbeforethe
concretehashardened. If edge slump exceeds25 millimetersonany 0.3 meter
or greater length of hardened concrete, remove and replace the entire panel
between thetransverse and longitudinal joints.

Before the concrete hasinitially set, work the pavement edges on each side of
transverse expansion joints, formed joints, transverse construction joints, and
emergency constructionjointsto producea6-millimeter continuousradiusand
asmooth, dense mortar finish. Do not use mortar buildup to round edges.

Groove finish the surface according to Subsection 552.14(c)(1).
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501.10 Curing. Immediately after finishingand when marringwill not occur,
cure the concrete for aminimum of 72 hours. Do not leave the concrete ex-
posed for morethan one half hour during the curing period. Cureusing one of
thefollowing methods:

(&)Water method.  Cureaccording to Subsection 552.15(b). Entirely cover
the surface of the pavement and the edges of the slab with water saturated
mats. Extend mats at least twice the thickness of the pavement beyond the
edges of the dab. Place the matsin complete contact with the surface. Use
masses or other approved methods to maintain contact.

(b) Liguid membranecuringcompound method. Cure according to Sub-
section 552.15(c). Protect sawed joints from intrusion of foreign material
into thejoint before sealing. Repair damaged areasimmediately with addi-
tional compound.

(c)Waterproof cover method.  Thoroughly wet the surface using afog mist
applicator. Entirely cover the surface with a waterproof cover. Lap the
cover a least 0.5 meter. Extend the cover beyond the edges of the dlab at
least twice the thickness of the pavement. Place the cover in complete con-
tact with the surface.

Use masses or other approved methods to maintain contact. Seal, sew, or
cement lap jointsto prevent opening or separating while curing.

When the air temperature is expected to drop below 2 °C, furnish asufficient
supply of insulating material. Insulate the pavement surface and sidesto a
depth to maintain a temperature above 4 °C for 3 days. Furnish and place
continuously recording thermometers according to Subsection 552.10.

Remove forms when the concrete has hardened sufficiently to resist damage,
but not earlier than 12 hours after placing concrete. Protect the sides of the
exposed slabsimmediately with acuring method equal to that provided for the
surface. Prevent erosion of the base course beneath the exposed pavement
edges until shoulders are constructed.

501.11 SealingJoints.  Saw cut and seal joints before the pavement isopened

to construction or publictraffic. Do not saw sealant reservoirswithin 72 hours
after placing concrete.
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Cleaneachjoint of all foreignmaterial , including membrane curing compound
and concrete slurry, immediately after sawing thejoint. Blow dry jointswith
compressed air. Do not apply sealing material unlessthejoint facesare clean
and surfacedry.

Usepreformedjoint seals, siliconeseal ant, or hot-poured seal ant for expansion
joints. Use silicone or hot-poured sealants for longitudinal and transverse
contractionjoints.

(a) Silicone or hot-poured sealants. Install backer rod with a steel wheel
tothedepth required. Do not stretch or twist the backer rod during installa-
tion. Limit the length of backer rod installed to that which can be sealed
during the same workday.

Place poured joint sealing material when the air temperature isover 4 °C.
Immediately remove any excess or spilled material and clean the pavement
surface. Do not use sand or similar material to cover the seal.

(b)Preformedjointseals.  Furnishthe seal inone pieceinthesize specified
for the joint opening. Install sealswith alubricant adhesive covering both
sides of the concrete joint. Compressthe seal to between 20 and 50 percent
of itsnominal width. Install thetop of the seal about 6 millimetersbelow the
pavement surface.

Remove and repl ace seal sthat are damaged, twisted, improperly positioned,
or stretched more than 3 percent.

501.12 Pavement Smoothness.  After the concrete has sufficiently hardened,
measure the smoothness of the surface.

(@) Profilographmeasurements. Measure the traveled way parallel to the
centerline according to Subsection 401.16(a). Measure the excluded areas
according to (b) below. Defective areas are bumps in excess of 10 milli-
metersin 7.62 meters, 0.1-kilometer profile indexes greater than 160 milli-
meters per kilometer, and surfaceswith apay factor lessthan 0.75 as deter-
mined under Subsection 106.05.

(b) Sraightedgemeasurement.  Use a 3-meter metal straightedge to mea-
sureat right anglesand parall el tothecenterline. Defectiveareasaresurface
deviationsin excess of 6 millimetersin 3 meters between any two contacts
of the straightedge with the surface.
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(c) Defective area correction. Correct defective areas from (a) and (b)
above. Obtain approval for the proposed method of correction. Remeasure
corrected areas according to (a) and (b) above. The smoothness pay factor
will be recomputed after measurement.

501.13 Full-Depth, Full-Width Patching. ~ Construct the pavement patch to
provide a similar appearance to the existing pavement. Prepare test panels
using the same material s proposed for the work.

Begin pavement work after the test panels have been inspected and approved
for appearance and the concrete mix design 28-day compressive strength is
verified.

(@ Concreteremoval.  For mesh reinforced, plain dowel, or plain jointed
concrete pavement, saw cut slabs full depth, leaving vertical edges at the
limits of the patch.

For continuously reinforced concrete pavement, saw cut the exterior trans-
verse patch limitsto a depth of 455 millimeters. Do not allow the saw cut
to penetrate the steel reinforcement. Saw cut longitudinal limitsfull depth.
Break up the concrete with a chipping hammer down to the steel.

If replacement steel will be welded, cut the existing reinforcing steel and
leave 200 millimeters of steel exposed. If replacement steel will betied, cut
theexisting steel toleavethelaplength plus50 millimeters. Laplengthsare
shown in Table 501-2.

Table501-2
Reinforcing Sted Splices
Length of Overlap
Bar Size millimeters
10M 375
15M 450
20M 550

333



Section 501
Remove the concrete by either or both of the following methods:

(1) Break-up and clean-out method. Break up the concrete from the
center of the patch areatoward the end saw cuts. Remove the concrete
pieces with equipment that will not damage the underlying surface.

(2)Lift-out method. Lift theslabin oneor more pieces without disturb-
ing the underlying surface. Clean out the areawith hand tools.
Dispose of the concrete according to Section 203. When directed, excavate
the underlying material to amaximum depth of 300 millimetersand replace
with aggregate base according to Sections 204 and 301. Prevent adjacent
concrete slabs from being undermined.

Remove and replace adjacent slabs damaged by concrete removal. Repair
spallsusing partial depth patching methods according to Section 502.

Repair all saw overcuts at the corner of repair areas and nicks to adjacent
pavement outside the perimeter of the repair areawith non-corrosive, non--
shrink grout.

(b) Replacing reinforcing sed. For continuously reinforced concrete
pavement, if morethan 10 percent of thereinforcing steel isvisibly corroded
or damaged, extend thelimits of the patch over therequired lap length. The
required lap lengths for various sizes of reinforcing steel bars are shownin
Table 501-2.

For concrete pavement patches, provide a 75-millimeter clearance between
the endsof new reinforcing steel and the existing slab face. Match the num-
ber, type, and spacing of the new reinforcement to the existing pavement.
Support reinforcing steel with bar chairs or other approved methods while
placing concrete.

(c) Joints. Construct joints according to Subsection 501.08. Field adjust
locationsand lengths of jointsasdirected at intersections, median openings,
and other areas of odd shaped slabs such that no joint islessthan 460 milli-
meters long and no slab has an angle less than 60 degrees. Construct joints
perpendicular to the edge of pavement.
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Place dowels or tie bars into the existing slab. Drill the dowel or tie bar
holesinto the face at the required diameter with the drill rigidly supported.
Completely fill the holes around the dowels and tie bars with an epoxy or
nonshrink grout for apermanent fastening to the existing concrete. Furnish
aplug or donut to prevent epoxy or grout 10ss.

Edge al transverse and longitudinal joints against forms or existing pave-
ment. Transversejointsinacontinuouslane pour or longitudinal jointsina
continuous dual lane pour do not require edging.

Clean the exposed faces of joints according to Subsection 502.06(a). Seal
joints according to Subsection 501.11.

(d) Concreteplacement.  Construct side forms to overlap the ends of the
existing slab. Securely fasten sideforms so they do not move when concrete
isplaced. Toaccommodateformsfor the patch, excavatethe adjacent shoul-
dersamaximum width of 300 millimeters.

Cast each patch in onecontinuousfull-depth operation. After removal of the
forms, backfill, compact, and return the excavated shoulder areatoitsprevi-
ous condition.

(e) Finishing. Finish patches according to Subsection 501.09 to match the
plane and texture of the contiguous pavement.

501.14 OpeningtoTraffic. Do not allow traffic on new concrete pavement
earlierthan 14 daysafter concrete placement, unlessconcretetestsindicateone
of the following conditionsis obtained.

(a) Flexural strength of 4 megapascals according to AASHTO T 97
(b) Compressive strength of 25 megapascals according to AASHTO T 22

Curespecimensaccordingto AASHTOT 23, Curing, Curing for Determining
Form Removal Time or When a Structure May be Put into Service.

Do not alow traffic on the pavement when joint sealant is tacky and traffic
debris would imbed into the sealant.
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501.15 Acceptance.  Material (except reinforcing steel) for portland cement
concrete pavement will be evaluated under Subsections 106.02 and 106.03.
Furnish aproduction certification for the portland cement.

The concrete mixture'sslump, air content, unit mass, and temperature will be
evaluated under Subsections 106.02 and 106.04. See Table 501-3 for mini-
mum sampling andtesting.

Concretecompressivestrength, pavement thickness, and pavement smoothness
will be evaluated under Subsection 106.05. See Table 501-3 for minimum
sampling and testing.

(@ Compressvedrength.  Thelower specification limit is the minimum
required compressive strength at 28 days (f.') specified in Table 501-1. A
single compressive strength test result isthe average result from 2 cylinders
cast from the same load and tested at 28 days. See Table 501-3 for the
acceptance quality characteristic category.

(b) Pavementthickness.  Thelower specification limitistherequired thick-
nessminus6 millimeters. See Table501-3for theacceptancequality charac-
teristic category.

(c) Pavementsmoothness  See Subsection 501.12. A sublot isa0.1-kilo-
meter section of traveled way and alot is the surface of the entire project.
Theupper specificationlimitis80millimetersper kilometer. SeeTable501-
3 for the acceptance quality characteristic category.

Construction (including batching, placing, finishing, and curing concrete) of
the portland cement concrete pavement will be evaluated under Subsections
106.02 and 106.04.

Reinforcing steel will be evaluated under Section 554.
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M easur ement

501.16 Measure portland cement concrete pavement by the square meter.
M easure squaremeter width horizontally including allowabl ecurvewidening.
M easurethe square meter length horizontally along the centerline of theroad-

way.
M easure sealing joints under Section 502.

Measure removal and disposal of unsuitable material in the subbase or sub-
grade under Section 204.

Measure patching and leveling material used to replace unsuitable material
removed from the roadbed under the applicable Sections.

Payment

501.17 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedul e except the portland cement concrete pavement
contract unit bid price will be adjusted according to Subsection 106.05. Pay-
ment will be full compensation for the work prescribed in this Section. See
Subsection 109.05.

Payment for portland cement concrete pavement will be made at a price deter-
mined by multiplying the contract unit bid price by the material pay factor.
The material pay factor is the lowest single pay factor determined for either
compressive strength or pavement thickness.
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In addition, a separate adjustment will be made for pavement smoothness
according to thefollowing formula:

A = 12 000(PF - 1.00)(L)
Where:
A = Adjustment to contract payment in dollarsfor pavement smooth-
ness.
L = Total project lengthin lane kilometers of traveled way. Measure
project length to 3 decimal places.
PF = Pay factor for smoothness with respect to the upper specification

[imit determined accordingto Subsection 106.05 after completion
of corrective work.

Payment will be made under:

Pay Item Pay Unit
50101 Reinforced portland cement concrete pavement,  Sgquare meter
____millimeter depth
50102 Plain portland cement concrete pavement, Square meter
____millimeter depth

338



6E€

Table501-3

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Concrete Slump — AASHTO T 119 1 per load @ Discharge stream at point
of placement @
Air content — AASHTOT 152 or 1 per load @ Discharge stream at point
AASHTO T 196 of placement @
Unit weight — AASHTOT 121 1 per load @ Discharge stream at point
of placement @
Temperature — Thermometer First load Discharge stream at point
of placement @
Making test specimens — AASHTOT 23 1 set per 2000 m? but not Discharge stream at point
Compressive strength @ Il AASHTOT 22 less than 1 per day © of placement @
Concrete pavement Pavement thickness [P AASHTOT 24 1 core per 2000 m? In place after sufficient
hardening
Smoothness © I FLH T 504 See Subsection 501.12 See Subsection 501.12

(1) Sample according to AASHTO T 141 except composite samples are not required.
(2) See Subsection 552.09(b)(3).
(3) Cast at least 4 compressive strength test cylinders and carefully transport the cylinders to the job site curing facility.

(4) A single compressive strength test result is the average result from 2 cylinders cast from the same load and tested at 28 days.
(5) Thicknessisnot a statistically evaluated parameter unless concrete pavement payment is by the square meter.
(6) Appliesonly to anitem used asafinal surface course constructed under the contract.
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Section 502.) PORTLAND CEMENT
CONCRETE PAVEMENT RESTORATION

Description
502.01 This work consists of the restoration of portland cement concrete
pavement. Thiswork includespartial depth patching, pavement jacking, sub-

sealing, surface grinding, crack and joint repair, and breaking and seating
before a pavement overlay.

Material

502.02 Conform to the following Section and Subsections:

Epoxy resin adhesives 725.21
Joint fillers and sealants 712.01
Polymer grout, mortar, and concrete 725.22
Portland cement concrete pavement 501

Water 725.01

Congtruction Requirements

502.03 Composition of Mix (Concrete Mix Design). Design the concrete
mix according to Subsection 501.03. Provide cement whichissimilarincolor
to that used in existing pavement. Provide aggregates which are similar in
gradation, color, and hardness to those used in existing pavement.

Design a hydraulic cement grout mix according to Subsection 725.22.

502.04 Equipment. Furnish equipment conforming to Section 501 and the
following:

(a) Portland cement concr ete pavement removal. Furnish removal equi-
pment that will not fracture the concrete below the necessary patch depth.

(b) Routing. Furnish routerswhich will control and maintain the required

cutting depth and width, without damaging the adjacent concrete or remain-
ing joint material.
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(c) Sandblasting. Furnish sandblasting equipment that will remove any
residual sealant, oil, or other foreign material injointsthat may prevent bond
of new sealant.

(d) Jet waterblagting.  Furnish a high-pressure water jet machine that is
capable of removing all residual sealant, oil, or other foreign material in
jointsthat may prevent the new sealant from bonding.

(&) Air compressors. - Furnishair compressorswith aminimum nozzlepres-
sure of 690 kilopascals and capable of dislodging loose debris and drying
jointsand cracks.

(f) Joint and crack sealing.  Furnish sealing equipment according to the
manufacturer'srecommendationsfor the sealing material furnished.

(g) Grouting. Furnish agrout plant which consists of a positive displace-
ment cement i njection pump and ahigh-speed colloidal mill. Operatecolloi-
dal mixing machine at speeds necessary to make a homogeneous mixture.

Furnishaninjection pumphaving apressurecapability of 1900+170kilopas-
calswhen pumping agrout slurry mixed to a 12-second flow conetime and
that will continuously pump at aminimum rate of 6.0 litersper minute. The
system may be modified by adding a recirculating hose and valve at the
discharge end of the pump.

Batch water through a meter or scale capable of measuring the total day's
consumption. Furnish hoses, fittings, and control which provide apositive
seal during grout injection.

(h) Drilling. Furnish rock drills capable of drilling straight and true mini-
mum 38-millimeter hol esthroughtheconcreteslab, steel reinforcement, and
base material.

Furnishrock drillsweighing lessthan 27 kilogramsthat are capabl e of drill-

ing with adownward pressure of lessthan 90 kilograms. Furnish an auger
to open clogged holes and existing pavement jacking holes.
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(i) Sab gabilizationtesting.  Furnish testing equipment including thefol -
lowing:

(1) A 2-axletruck with dual rear wheels. Load the rear axleto 80 kilo-
newtons evenly distributed between the 2 wheel paths.

(2) Static load measuring gauges consisting of 4 gauges on 2 gauge
mounts, 2 gauges per mount, capable of detecting slab movement under
load.

(3) A modified Benkelman beam, or similar approved device.

(j)Surfacediamondgrinding.  Furnish power driven, self-propelled grind-
ing equipment, specifically designed to smooth and texture portland cement
concrete pavement with diamond blades. Furnish equipment that will do
each of the following:

(1) Cut or plane at least 1 meter in width.

(2) Not encroach on traffic movement outside of the work area.

(3) Grind the surface without spalling at joints and cracks or fracturing
surface aggregates.

(k)Fracturingandseating.  Furnish an approved fracturing device capable
of producing thedesired fracturing pattern without displacing or spallingthe
pavement. "Headacheballs' and vibratory pneumatic hammerswill not be
permitted.

Furnish at least a 32-metric ton pneumatic tired roller to seat the broken
pavement. Towing equipment shall havepneumatictiresand shall movethe
roller forward and backward along predetermined lines.

502.05 Partial Depth Patching.  Thiswork consists of patching spalls, pot-
holes, corner breaks, or other surface distresses in portland cement concrete
pavement.

Construct the pavement patch similar in appearanceto the existing pavement.
Prepare test panels using the same material proposed for the work. Begin
concrete pavement work after approval of the concrete mix design and thetest
panel appearance.

(@ Patchmaterial. Use an epoxy mortar or polymer concrete patch mate-

rial for patchesless than or equal to 40 millimeters deep. Use portland ce-
ment concrete for patches greater than 40 millimeters deep.
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(b) Patch areapreparation.  Extend the limits of repair areas a minimum
of 100 millimeters outside the area of delamination. Saw cut the perimeter
of the patch area, parallel to the existing joint, to a minimum depth of 40
millimetersand provideavertical faceat theedgeof thepatch. Near vertical
edgesfrommilling or grinding machinesareacceptable. Repair all saw over-
cuts at corners of repair areas and nicks to adjacent pavement outside the
perimeter of therepair areawith noncorrosive, nonshrink grout.

Break out concrete within the patch area to a minimum depth of 40 milli-
metersto expose sound and clean concrete. If thedepth of therepair exceeds
100 millimeters, removeand replacetherepair areaasafull-width, full-depth
dlab according to Subsection 501.13.

Sandblast exposed concrete faces clean of loose particles, oil, dust, traces of
asphalt concrete, and other contaminants before patching. Remove sand-
blasting residue immediately before placing the epoxy resin adhesive.
Remove shoulders adjacent to the patch longitudinally to the depth of the
patch and to amaximum width of 300 millimeters, tofacilitate placing form
work. Patch and compact shoulders with material similar to the existing
shoulder. Dispose of the concrete according to Section 203.

(c)Placingpatchmaterial.  Apply an epoxy resin adhesive according to the
manufacturer'srecommendations. Delay concreteplacement until theepoxy
becomestacky. Place and consolidate the patch mixture to eliminate voids
at theinterface of the patch and existing concrete. Finish patchesaccording
to Subsection 501.09 to match the plane and texture of the contiguous pave-
ment. Cure according to Subsection 501.10.

(d) Joints. If apartial depth repair area abuts a working joint, repair the
joint similar to the existing to maintain aworking joint. Formanew joint to
the same width asthe existing joint. Seal the joint according to Subsection
502.06.
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502.06 Jointand Crack Repair.  Thiswork consists of repairing and reseal -
ing joints and cracksin existing concrete pavement.

(&) Preparation of jointsand cracks. Clean and reseal longitudinal and
transversejointsasrequired. Removetheexisting material inthejointsand
clean the joint no earlier than 1 day before resealing. Use procedures that
will not damagejoints or previously repaired patches.

Remove sealant with arouter to aminimum depth of 2.5timesthejoint width
to accommodatethe backer rod and to providethe required depth for the new
sealant. After routing, clean the adjacent pavement surfaces.

Reface crackswith aconcrete saw. Remove old sealant from the crack faces
to expose new, clean concrete. When the crack widths vary and the crack
facesareravelledandirregular, cut acrack reservoir depth of 20 millimeters.

Thoroughly clean the joint or crack of all foreign material. Clean the joint
by sandblasting, high-pressure water jet, or with a mechanical wire brush.
Repeat the process until anew, clean concretefaceisexposed. Dry thejoint
with compressed air.

Use sawing if other methodswill not properly cleanthejoint. Limit sawing
toexposing clean, new, concretefacesinthejoint withaminimumallowable
cut of 2 millimeters on each face of thejoint.

(b)Backerrod. Install the backer rod to the required depth after the joints
and cracks are clean and dry. Do not stretch or twist the backer rod during
installation. Limit the length of backer rod installed to that which can be
sealed during the same workday.

(c) Sealant application.  Seal jointsand cracksimmediately after placingthe
backer rod. Apply sealant at theair and surfacetemperaturesrecommended
by the sealant manufacturer. If thejoint or crack becomes contaminated or
damp, removethe backer rod, clean and dry thejoint or crack, and reinstall
anew backer rod before placing the sealant. Immediately after application,
tool the sealant to provide firm contact with the joint faces and to form the
required recess below the slab surface.
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502.07 Pavement Jacking.  Thiswork consists of raising and supporting the
concrete pavement to the specified grade tolerances by drilling and injecting
hydraulic cement grout.

(@Drillingholes. Determine apattern for grout injection holes and submit
for approval. Drill holes vertically, round, and less than 50 millimetersin
diameter. Prevent breaking out the bottom of the pavement.

(b)Jacking. Establishstringlinesfrom the pavement high pointsto monitor
slab movement. Lower an expanding rubber packer or hose, providing a
positive seal and connected to the discharge hose on the grout plant, into the
holes. Do not allow the discharge end of the packer or hoseto extend below
the lower surface of the concrete pavement.

Whenjacking continuously reinforced concretepavement, allow pumpingto
raise the pavement to within 3 millimeters of the string line grade. When
jacking jointed pavement and bridge approach slabs, allow pumpingtoraise
the pavement to within 6 millimeters of the transverse and longitudinal
grades.

Continuous pressuresto 1.4 megapascals are permitted. Use pressuresto 2
megapascal s only for short periods (30 seconds or less). If the pavement is
bonded to the subbase, brief pressure rises (10 seconds or less) to 4.1 mega-
pascals may be allowed. Stop pumping if grout extrudes through cracks,
joints, shoulders, or from back pressurein the hose.

(c)Overjacking.  Grind pavement raised above the specified tolerances to
grade. If the overjacking isgreater than 25 millimeters, removeand replace
the pavement or a portion thereof, according to Subsection 501.13.

(d) Cracks New cracks radiating through the grout injection holes are
presumed to have been caused by improper injection techniques. If any
cracks emanate from any grout injection hole, remove and replace the slab
or aportion of the slab according to Subsection 501.13.

() Holepatching.  After the grout has set and the hole plugs are removed,

remove all grout from the holes for the full depth of the slab, and fill the
holes with an epoxy mortar. Repair damaged holes.
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502.08 Undersealing and Sab Stabilization. This work consists of
pumping ahydraulic cement grout mixture through holesdrilled in the pave-
ment into voidsunderneath the slabsto stabilize and underseal concrete pave-
ment.

(@ Preiminary testing.  Perform all testing at night or when thereis no
evidence of dlab lock-up dueto thermal expansion. Testing may be allowed
to continue if the slabs are not interlocked or under compression. Furnish
testing equipment as provided in Subsection 502.04(i).

Test each designated slab using a static method asfollows:

(1)Position one set of gauges with one gauge referenced to the corner of
each slab on both sides of the joint near the pavement edge.

(2) Set the gauges to zero with no load on the slab on either side of the
joint.

(3) Move thetest truck into position and stop with the center of the test
axle300 millimetersbehind thejoint and the outsidetest wheel 300 milli-
meters from the pavement edge. Read the back gauge.

(4) Move the test truck across the joint to a similar position 300 milli-
meters forward from the joint and stop. Read the forward gauge.

(5) Repeat for each joint to be tested. Underseal all slabswith a deflec-
tion of morethan 0.8 millimeter.

(b) DrillingHoles.  Drill holes using the required hole pattern. An altered
hole pattern may be approved based on slab testing and field conditions.
Sizedrilled holesto provide apositive seal for the pumping nozzle. For the
first undersealing, drill holesto adepth of 75 millimetersbeneath thebottom
of the concrete.

Submit the number, depth, and location of holesfor the second undersealing
for review and approval.
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(c) Cleaning holes. After the holes are drilled and before pumping the
underseal grout, clean the hole with compressed air to remove debris and
provide a passage for the grout.

(d) Pumpingunderseal grout.  Pump grout in all holes. Seal the nozzle of
the discharge hosein the hole to maintain the grout pressure underneath the
slab. Do not allow the nozzle end to extend below the bottom of the con-
crete.

Continue pumping into a hole until grout flows out other holes, joints, or
cracks, or until the slab beginsto lift. Stop groutingif thereisany liftinthe
dlab or the adjacent shoulder.

During pumping and grouting, closely monitor lift measuring devices to
prevent pumping pressuresgreater than 700 kil opascalsand slab lift greater
than 1.3 millimeterstotal accumulative movement measured at the outside
joint corner. Do not plug holeswhile grouting.

Prevent the slab from cracking or breaking. Remove and replace damaged
dlabs according to Subsection 501.13.

() Permanently sealingholes.  After the grout has set, remove al grout
from the holes for the full depth of the slab and fill the holes with a non-
shrink grout or epoxy mortar. Repair damaged holes.

(f)Stabilitytesting.  After the designated slabs have been undersealed and
tested according to (a) above and after 24 hours have elapsed, underseal any
dlab that continuesto show excess movement. The CO may accept or direct
replacement of any slab that continues to show movement in excess of that
specified after undersealing twice. Remove and replace designated slabs
according to Subsection 501.13.

502.09 SurfaceDiamond Grinding.  Thiswork consists of grinding existing
concrete pavement to eliminate joint or crack faults and providing positive
lateral drainage. Uniformly transition auxiliary or ramplanegrinding fromthe
mainline edge to provide positive drainage and an acceptabl e riding surface.

Remove solid residue from pavement surfaces before it is blown by traffic or

wind. Do not allow residue to flow across lanes used by public traffic or into
drainagefacilities.
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Produce a surface texture consisting of parallel grooves 3+0.5 millimeters
wide. Provide an area between the grooves 2.2+0.5 millimeters, and adiffer-
ence between the peaks of theridges and the bottom of the grooves of approxi-
mately 2 millimeters.

Test the ground pavement surfaces for pavement smoothness according to
Subsection 501.12(b). Check transverse joints and random cracks with a 3-
meter straightedge. Misalignment of surface planes on adjacent sides of the
jointsor cracksand between each grinding passshall belessthan 1.6 millime-
ters. Thetransverse slope of the pavement shall have no depressions or slope
misalignment greater than 6 millimetersin 3meterstested perpendicular tothe
centerline. Straightedge requirementsdo not apply acrosslongitudinal joints
or outside of ground areas.

502.10 Fracturing Concrete Pavement. This work consists of fracturing
existing concrete pavement and firmly seating or compacting the pavement
before a pavement overlay. Use one of the following methods:

(@ Crack and s=at.  Crack the existing concrete pavement into full-depth
hairline crackswith piecesapproximately 0.5to 1.0 metersin size. Seat the
pieces firmly into the foundation.

(b) Break and s=at.  Break the existing concrete pavement into full-depth
hairline crackswith pieces approximately 0.4to 0.6 metersinsize. Rupture
thereinforcement or break the concrete bond and seat the piecesfirmly into
thefoundation.

(c)Rubblizeandcompact. Completely fracturethe existing pavement into
piecesapproximately 0.05to 0.15 metersin size. Removeexposed reinforc-
ing steel and wire mesh. Compact the piecesinto alayer.

The CO will designate atest section. Fracture the test section using varying
energy and striking heightsto establish asatisfactory evenly distributed crack
pattern. Obtain 150-millimeter diameter pavement cores at 10 designated
locations over the cracksto verify that the cracks are full depth.

When fracturing atest section, furnish and apply water to dampen the pave-
ment following fracturing to enhance visual determination of the fracturing
pattern. Furnish and apply water to a checked section at |east once a day to
verify that asatisfactory fracture patternismaintained. If approved, adjust the
energy and/or striking height based on check sections.
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Seating consists of rolling the rigid pavement, 2 passes minimum with a 45-
metric tonroller or 4to 7 passeswith a 32-metric tonroller, until the concrete
pieces are firmly seated. Compacting consists of rolling the rigid pavement,
2 passesminimumwith a9-metrictonvibratory roller. TheCOwill determine
the maximum number of roller passes on the test section to assure seating or
compacting without damaging the pavement. Removeall loose pieces of bro-
ken concrete that are not firmly seated.

Tack, accordingto Section 412, thenear vertical sideswherefull-depth broken
concreteisremoved. Fill the hole with asphalt concrete according to Section
402.

Prevent theformation of continuouslongitudinal cracks. Do not fracturepave-
ment within 3 meters of existing box or pipe culverts.

Fill 25-millimeter or greater depressions, resulting from the compaction, with
graded aggregate and recompact.

If unable to fracture pavement to the specified size due to poor subgrade, re-
move the pavement and replace with aggregate according to Section 301.
Clean and seal existing joints and cracks greater than 15 millimeters width
according to Subsection 414.05.

Placethefirst course of asphalt concretewithin 48 hoursfollowing thefractur-
ing operation. If the pavement isused to maintain traffic after fracturing, but
before the asphalt concrete overlay, sweep and patch to maintain asaferiding
surface.

502.11 Openingto Traffic. Do not alow traffic on patched pavement until
the portland cement concrete has a compressive strength of 25 megapascals
when tested accordingto AASHTO T 22 or until the grout used for jacking or
undersealing the pavement has attained 4.2 megapascals when tested with a
160-square millimeter probe accordingto AASHTO T 197.

Do not allow traffic on sealed jointswhen the sealant istacky and traffic debris
embedsinto the sealant.
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502.12 Acceptance.  Material for portland cement concrete pavement restora-
tionwill beeval uated under Subsections106.02 and 106.03. Furnishaproduc-
tion certification for the portland cement.

The concrete mixture'sslump, air content, unit mass, and temperature will be
evaluated under Subsections 106.02 and 106.04. See Table 502-1 for mini-
mum sampling andtesting.

The concrete compressive strength will be evaluated under Subsection
106.04. Thelower specification limit is the minimum required compressive
strength at 28 days (f.') specified in Table 501-1. A single compressive
strength test result isthe average result from two cylinders cast from the same
load and tested at 28 days. See Table 502-1 for minimum sampling and test-

ing.
Construction (including batching, placing, finishing, and curing concrete) of

the portland cement concrete will be evaluated under Subsections 106.02 and
106.04.

Grout will be evaluated under Subsection 106.04. See Table 502-1 for mini-
mum sampling and testing requirements.

Portland cement concrete pavement restoration work (including partial depth
patching, pavement jacking, subsealing, surface grinding, crack and joint re-

pair, and breaking and seating) will beeval uated under Subsections106.02and
106.04.

M easur ement

502.13 Measure concrete pavement patch by the square meter for all repairs
with an average depth between 40 and 100 millimeters.

M easure sealingjointsand cracks by the meter along thealignment of thejoint
or crack.

M easuregrout for pavement jacking and undersealing by the cubic meter at the
pump.

M easure undersealing holes by the each.
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M easure surfacediamond grinding, breaking and seating, cracking and seating,
or rubblizing and compacting concrete pavement by the square meter.

M easure slabs ordered replaced after undersealing twice under Section 501.

M easure aggregate base under Section 301.

Payment

502.14 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05

Payment will be made under:

Pay Item

50201
50202
50203
50204
50205
50206
50207
50208

Concrete pavement patch

Sealing joints and cracks

Grout

Undersealing holes

Surface diamond grinding

Breaking and seating concrete pavement
Cracking and seating concrete pavement
Rubblizing and compacting concrete pavement
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Square meter
Meter

Cubic meter
Each

Square meter
Square meter
Square meter
Square meter
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Table502-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Concrete Slump AASHTOT 119 1 per load @ Discharge stream at point
of placement @
Air content AASHTO T 152 or 1 per load @ Discharge stream at point
AASHTOT 196 of placement @
Unit weight AASHTOT 121 1 per load @ Discharge stream at point
of placement @
Temperature Thermometer First load Discharge stream at point
of placement @
Making test specimens AASHTOT 23 1 set per 2000 m? but not lessthan | Discharge stream at point
Compressive strength @ AASHTOT 22 1 per day © of placement @
Grout Compressive strength AASHTOT 106 Each mixture Each source
Time of setting of concrete AASHTOT 197 AASHTOT 197 Each source

(1) Sample according to AASHTO T 141 except composite samples are not required.

(2) See Subsection 552.09(b)(3).

(3) Cast at least 4 compressive strength test cylinders, and carefully transport the cylinders to the job site curing facility.
(4) A single compressive strength test result is the average result from 2 cylinders cast from the same load and tested at 28 days.
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Section 551.) DRIVEN PILES
Description
551.01 Thiswork consists of furnishing and driving piles. Thiswork aso
includesfurnishing and placing reinforcing steel and concretein concrete-filled
steel shell and concrete-filled pipe piles.
Pilesare designated as steel H-piles, concrete-filled steel shell piles, concrete-

filled pipe piles, precast concrete piles, prestressed concrete piles, or timber
piles. Pileload tests are designated as static or dynamic.

Material

551.02 Conform to the following Sections and Subsections:

Concrete piles 715.03
Paint 708

Pile shoes 715.08
Reinforcing steel 709.01
Sheet piles 715.07
Splices 715.09
Steel H-piles 715.06
Steel pipes 715.05
Steel shells 715.04
Structural concrete 552

Treated timber piles 715.02
Untreated timber piles 715.01

Congtruction Requirements

551.03 PileDriving Equipment.  Furnish equipment meeting the following
requirements.

(& Pilehammers.

(D Gravityhammers  Gravity hammerscan only beusedto drivetimber
piles. Furnishahammer witharamweighingbetween 900and 1600kilo-
grams and limit the drop height to 4.5 meters. The ram mass shall be
greater than the combined mass of thedrive head and pile. Provideham-
mer guides to ensure concentric impact on the drive head.
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(2) Open-end diesd hammers.  Equip open-end (single acting) diesel
hammers with a device, such asrings on the ram or ascale (jump stick)
extending abovetheram cylinder, to permit visual determination of ham-
mer stroke. Submit a chart from the hammer manufacturer equating
stroke and blows per minute for the hammer to be used. A speed versus
stroke calibration may be used if approved.

(3) Closed-end diesd hammers . Submit a chart, calibrated to actual
hammer performance within 90 days of use, equating bounce chamber
pressureto either equivalent energy or stroke for the hammer to be used.
Equip hammerswith adial gauge for measuring pressure in the bounce
chamber. Makethe gaugereadablefrom groundlevel. Calibratethedial
gauge to allow for losses in the gauge hose. Verify the accuracy of the
calibrated dial gaugeduring driving operationshby ensuring that cylinder
lift occurswhen bounce chamber pressureisconsi stent with themaximum
energy given inthe hammer specifications. Do not use closed-end diesel
hammersthat do not attain cylinder lift at the maximum energy-bounce
chamber pressurerelationship given in the hammer specification.

(4) Air or geamhammers . Furnish plant and equipment for steam and
air hammerswith sufficient capacity to maintainthevolumeand pressure
specified by the hammer manufacturer. Equip thehammer with accurate
pressure gauges that are easily accessible. Use ahammer with the mass
of the striking partsequal to or greater than one third the combined mass
of the driving head and pile. The combined mass shall be at least 1250
kilograms.

Measure inlet pressures for double-acting and differential-acting air or
stream hammers with a needle gauge at the head of the hammer when
driving test piles. If required, also measureinlet pressureswhen driving
production piles. A pressure versus speed calibration may be devel oped
for specific driving conditions at the project as an alternative to periodic
measurementswith aneedle gauge.

(5) Nonimpact hammers. Do not use nonimpact hammers, such as vi-
bratory hammers, unless permitted in writing or when specified in the
contract. If permitted, use such equipment for installing production piles
only after the piletip elevation or embedment length for safe support of
the pileload isestablished by static or dynamic load testing. Control the
installation of production piles when using vibratory hammers by
power consumption, rate of penetration, specified tip elevation, or other
acceptable methods that will ensure the required pile load capacity is
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obtained. Ononeout of every 10 pilesdriven, strikewith animpact ham-
mer of suitable energy to verify the required pile capacity is obtained.

(b) Approval of piledriving equipment.  Furnish piledriving equipment
of such sizethat the permanent piles can be driven with reasonable effort to
the required lengths without damage.

The Government will evaluate the suitability of the equipment and will ac-
cept or rgject the driving system within 14 days of receipt of the pile and
driving equipment information. Approval of piledriving equipment will be
based on a wave eguation analysis when dynamic load testing is required,
when ultimate pile capacities exceed 2400 kilonewtons, or when precast or
prestressed concrete piles are used. When the wave equation analysisis not
used, approval of the pile driving equipment will be based on minimum
hammer energy in Table551-1. Approval of apilehammer relativeto driv-
ing stress damage does not relieve the Contractor of responsibility for dam-
aged piles.

Approva of the piledriving systemisspecific to the equi pment data submit-
ted. If the proposed equipment ismodified or replaced, resubmit therevised
datafor approval beforeusing. Therevised driving system will be accepted
or rejected within 14 daysof receipt of therevised pile, equipment, and wave
equation analysis (if required) information. Use only the approved equip-
ment during piledriving operations.

(1) Equipment submittal.  Submit the following pile driving equi pment
information at least 30 days before driving piles. When dynamic load
tests are required by the contract, submit a wave equation analysis per-
formed by apilespecialty consultant meeting therequirementsof Subsec-
tion 551.11. If dynamic load testing is not required by the contract, the
Government will perform the wave equation analysis.

(a) General. Project and structureidentification, piledriving contrac-
tor or subcontractor, and auxiliary methods of installation such as
jetting or preboring and the type and use of the equipment.

(b)Hammer. Manufacturer, model, type, serial number, rated energy
at length of stroke), and modifications.

(—

(c) Capblock (hammer cushion). Material, thickness, area, modulus
of elasticity (E), and coefficient of restitution (e).
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(d) Pilecap. Helmet mass, bonnet mass, anvil block mass, and drive-
head mass.

(e) Pilecushion. Material, thickness, area, modulus of elasticity (E),
and coefficient of restitution ().

(f) Pile. Piletype, length (in leads), mass per meter, wall thickness,
taper, cross-sectional area, design pile capacity, description of splice,
andtip treatment description.

(2)Waveequation. Therequired number of hammer blowsindicated by
thewave equation at the ultimate pile capacity shall be between 3 and 15
per 25 millimeters. In addition, the pile stressesresulting from thewave
equation analysis shall not exceed the values at which pile damage is
impending. Thepoint of impending damageisdefinedfor steel, concrete,
and timber piles asfollows.

(a) Steel piles. Limit the compressive driving stressto 90 percent of
theyield stress of the pile material.

(b) Concretepiles. Limit thetensile (TS) and compressive (CS) driv-
ing stressesto:

TS< 3f./Y2+ EPV
CS< 0.85f, - EPV
Where:

f.’ = The 28-day design compressive strength of the concrete
EPV = The effective prestress value

(c) Timber piles. Limit the compressive driving stressto 3 timesthe
allowable static design stress.
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(3) Minimum hammer energy.  The energy of the driving equipment
submitted for approval, asrated by the manufacturer, shall be at |east the
energy specifiedin Table551-1 that correspondsto therequired ultimate

pile capacity.

Table551-1
Minimum PileHammer Energy
UltimatePile Minimum Rated
Capacity Hammer Energy
(kilonewtons) (kilgjoules)
<800 14.0
1330 21.2
1600 28.1
1870 36.0
2140 44.9
2400 54.4
>2400 Wave equation
required

(c) Driving appurtenances.

(1) Hammer cushion.  Equip all impact pile driving equipment, except
gravity hammers, with asuitabl ethicknessof hammer cushionmaterial to
prevent damage to the hammer or pile and to ensure uniform driving
behavior. Fabricatehammer cushionsfrom durable, manufactured mate-
rial according to the hammer manufacturer's recommendations. Do not
usewood, wirerope, or asbestoshammer cushions. Placeastriker plate,
asrecommended by thehammer manufacturer, onthehammer cushionto
ensureuniform compression of thecushion material. Inspectthehammer
cushion in the presence of the CO when beginning pile driving at each
structure or after each 100 hours of pile driving, whichever isless. Re-
place the cushion when its thicknessis reduced by more than 25 percent
of itsoriginal thickness.
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(2) Piledrivehead. Provide adequate drive heads for impact hammers
and provide appropriate drive heads, mandrels, or other devicesfor spe-
cial piles according to the manufacturer's recommendations. Align the
drive head axially with the hammer and pile. Fit the drive head around
the pile head so that it will prevent transfer of torsional forces during
driving while maintaining proper alignment of hammer and pile.

(3) Leads. Support pilesin line and position with leads while driving.
Construct piledriver leadsto alow freedom of movement of the hammer
whilemaintaining axial alignment of thehammer andthepile. Donot use
swinging leads unless permitted in writing or specified in the contract.
When swinging leads are permitted, fit swinging leadswith apile gate at
the bottom of theleadsand, inthe case of battered piles, with ahorizontal
brace between the crane and the leads. Adequately embed leadsin the
ground or constrain the pilein astructural frame (template) to maintain
proper alignment. Provide leads of sufficient length that do not require
afollower but will permit proper alignment of battered piles.

(4) Followers.  Followers are not permitted unless approved in writing.
Whenfollowersare permitted, drivethefirst pilein each bent or substruc-
tureunit and every tenth pilethereafter, full length without afollower, to
verify that adequate pile embedment is being attained to develop the
required ultimate capacity. Provide afollower of such material and di-
mensions that will permit the piles to be driven to the required penetra-
tion. Hold and maintain follower and pile in proper alignment during
driving.

(5) Jetting. Do not use jetting unless approved in writing. Provide jet-
ting equipment with sufficient capacity to deliver a consistent pressure
equivalent toat least 700 kil opascal sat two 20-millimeter jet nozzles. Jet
so asnot to affect thelateral stability of thefinal inplacepile. Removejet
pipes when the pile tip is at least 1.5 meters above the prescribed tip
elevation and drivethe pileto the required ultimate capacity with anim-
pact hammer. Control, treat if necessary, and dispose of al jet water in
an approved manner.
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551.04 PileLengths. Furnish piles with sufficient length to obtain the re-
quired penetration and to extend into the pile cap or footing asindicated on the
plans. Inaddition, increasethelength to providefresh heading and to provide
for the Contractor'smethod of operation. Whentest pilesarerequired, furnish
pilesin the lengths determined by the test piles.

551.05 Test Piles.  Install test piles when specified in the contract. Excavate
the ground at the site of each test pile or production pileto the elevation of the
bottom of the footing before the pile isdriven. Furnish test pileslonger than
the estimated length of production piles. Drivetest pileswith the same equip-
ment as the production piles.

Drivetest pilesto the required ultimate capacity at the estimated tip elevation.
Allow test piles that do not attain the required ultimate capacity at the esti-
matedtip elevationto" set up" for 24 hoursbeforere-driving. Warm the ham-
mer before re-driving begins by applying at least 20 blowsto another pile. If
the required ultimate capacity is not attained on re-driving, drive aportion or
all of theremainingtest pilelength and repeat the"set up" and re-drive proce-
dureasdirected. Splice and continue driving until the required ultimate pile
capacity is obtained.

Test pilesto be used in the completed structure shall conform to the require-
ments for production piles. Remove test piles not incorporated in the com-
pleted structureto at least 0.5 meter below finished grade.

551.06 Driven PileCapacity.  Drive pilesto the specified penetration and to
the depth necessary to obtain the required ultimate pile capacity. Splice piles
not obtaining the required ultimate capacity at the ordered length and drive
with an impact hammer until the required ultimate pile capacity isachieved.

Usethedynamicformulato determineultimate pile capacity of theinplacepile
unless the wave eguation is required according to Subsection 551.03(b).

(&) Waveequation. Adequate penetration will be considered to be obtai ned
when the specified wave equation resistance criteriais achieved within 1.5
meters of the designated tip elevation. Drive piles that do not achieve the
specified resistance within these limits to a penetration determined by the
Co.
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(b) Dynamicformula . Drivethe pilesto a penetration necessary to obtain
the ultimate pile capacity according to the following formula:

Ru = (7{/Elog(10N)) - 550
Where:

Ru = Ultimate pile capacity in kilonewtons

E = Manufacturer's rated hammer energy injoules at the ram
stroke observed or measured in thefield

log(10N) = logarithmtothebase 10 of the quantity 10 multiplied by

N

N = Number of hammer blows per 25 millimeters at final
penetration

Solving for N:

N = 10

X:[Ru+550) .

IE
Factor of safety = 3.0

(1) Jetted piles.  Determine the inplace ultimate capacity of jetted piles
based on impact hammer blow counts (dynamic formula) after the jet
pipes have been removed. After the pile penetration length necessary to
produce the required ultimate pile capacity has been determined by im-
pact hammer blow count, install the remaining pilesin each group or in
each substructure unit to similar depths with similar methods. Confirm
the required ultimate pile capacity has been achieved by using the dy-
namic formula.

(2) Conditions for dynamic formula. ~ The dynamic formulais appli-
cable only if al of the following apply:

(a) The hammer isin good condition and operating in a satisfactory
manner.

(b) The hammer ram fallsfreely.

(c) A follower is not used.

(d) The head of the pile is not broomed or crushed.
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551.07 Preboring. Prebore holes to natural ground when piles are driven
through compacted embankments more than 1.5 metersin depth. Use auger-
ing, wet rotary drilling, or other approved methods of preboring. Except for
pilesend-bearing on rock or hardpan, stop preboring at least 1.5 metersabove
the estimated piletip elevation and drive the pile with an impact hammer to a
penetrationwhich achievestherequired ultimate pilecapacity. Preboring may
extend to the surface of the rock or hardpan where piles are to be end-bearing
on rock or hardpan. Seat the pilesinto the end-bearing strata.

Prebore holes smaller than the diameter or diagonal of the pile cross-section
while allowing penetration of the pile to the specified depth. If subsurface
obstructionssuch asbouldersor rock layersareencountered, the holediameter
may beincreased to theleast dimension adequatefor pileinstallation. Fill any
void space remaining around the pile after completion of driving with sand or
other approved material. Do not use apunch or aspud in lieu of preboring.

Do not impair the capacity of existing piles or the safety or condition of adja-
cent structures. If preboring disturbsthe capacity of previously installed piles
or structures, restore the required ultimate capacity of piles and structures by
approved methods.

551.08 Preparation and Driving. Perform the work under Section 208.
Makethe headsof all pilesplane and perpendicular to thelongitudinal axis of
the pile. Coordinate pile driving so as not to damage other parts of the com-
pleted work.

Drivepilestowithin 50 millimetersof planlocation at cutoff elevationfor bent
caps and within 150 millimeters of plan location for piles capped below fin-
ished ground. Thepileshall not becloser than 100 millimetersto any cap face.
Drivepilessothat theaxial alignment iswithin 20 millimeters per meter of the
required alignment. The CO may stop driving to check the pile alignment.
Check alignment of pilesthat cannot beinternally inspected after installation
beforethelast 1.5 metersaredriven. Do not pull laterally on pilesor spliceto
correct misalignment. Do not spliceaproperly aligned sectiononamisaligned
pile.

Placeindividual pilesin pilegroupseither starting fromthe center of thegroup
and proceeding outward in both directions or starting at the outside row and
proceeding progressively across the group.

Correct al pilesdrivenimproperly, driven out of proper location, misaligned,
or driven below the designated cutoff elevation in an approved manner. Re-
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place pilesdamaged during handling or driving. Obtain approval for the pro-
posed method(s) of correcting or repairing deficiencies.

(& Timber piles. Do not use piles with checks wider than 15 millimeters.
Drivetreated timber pileswithin 6 monthsafter treatment. Handleand care
for pressure-treated piles according to AWPA Standard M 4.

Carefully shape the pile tip to secure an even uniform bearing for the pile
shoe. Fasten the shoe securely to the pile. Treat al holes, cuts, or capsin
treated piles with 2-brush applications of creosote-coal tar solution.

(b) Steel piles. Furnish full-length, unspliced piles for lengths up to 18
meters. If splicesarerequiredinthefirst piledrivenanditisanticipated that
subsequent pileswill also require splices, place the splicesin lower third of
the pile. Splice lengths less than 3 meters are not permitted and only 2
splices per pile are allowed.

Load, transport, unload, store, and handle steel piles so the metal is kept
clean and free from damage. Do not use piles that exceed the camber and
sweep permitted by allowable mill tolerance. Steel piles damaged during
installation are considered unsatisfactory unless the bearing capacity is
proven to be 100 percent of the required ultimate capacity by load tests.
L oad tests performed will be at no cost to the Government.

(c) Precast and prestressed concr etepiles. Support concrete piles during
lifting or moving at the points shown on the plans or, if not so shown, pro-
vide support at the quarter points. Provide slings or other equipment when
raising or transporting concrete piles to avoid bending the pile or breaking
edges.

Protect the heads of concrete piles with a pile cushion at least 100 millime-
tersthick. Cut the pile cushion to match the cross-section of the pile top.
Replace the pile cushion if it is either compressed more than one-half its
original thickness or begins to burn. Provide a new pile cushion for each
pile.

A concretepileisrejectedif it containsany defect that will affect thestrength
or long-term performance of the pile.
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(d) Concretefilled pipeor sted shel piles. Furnish and handle the steel
shells or pipes in accordance with (b) above. Cutting shoes for shells or
pipes may be inside or outside the shell. Use high-carbon structural steel
with amachined ledge for shell bearing or cast steel with aledge designed
for attachment with asimpleweld.

When practicable, drive all pile shells or pipesfor asubstructure unit prior
to placing concrete in any of the shellsor pipes. Do not drive pile shells or
pipeswithin 5 meters of any concrete-filled pile shell or pipe until the con-
cretehascured for at least 7 daysor 3 daysif using high-early-strength con-
crete. Do not drive any pile shell or pipe after it isfilled with concrete.

Removeand replace shellsthat aredetermined to beunacceptablefor usedue
to breaks, bends, or kinks.

551.09 Splices.  Submit detailsfor pilefield splicesfor approval. Align and
connect pile sections so the axis of the spliced pileis straight.

(a)Sted piles.  Submit awelder certification for each welder. Use welders
certified for structural welding.

Makesurfacesto bewelded smooth, uniform, and freefromloosescale, slag,
grease, or other material that prevents proper welding. Steel may be oxygen
cut. Carbon-arc gouging, chipping, or grinding may be used for joint prepa-
ration.

Weld accordingto AASHTO/AWSD 1.5 Bridge Welding Code. Weld the
entire pile cross-section using prequalified AWS groove weld butt joints.
Weld so thereisno visual evidence of cracks, lack of fusion, undercutting,
excessivepiping, porosity, or inadequate size. Manufactured splicesmay be
used in place of full penetration groove butt welds.

(b) Concretepilesplices.  Submit drawings of proposed splices for accep-
tance. Use dowels or other acceptable mechanical means to splice precast
concrete or precast prestressed concrete piles. The splice shall develop
strengths in compression, tension, and bending equal to or exceeding the
strength of the pile being spliced.
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(c) Concretepileextensons.

(1) Precast concrete piles. Extend precast concrete piles by removing
the concrete at the end of the pile and leaving 40 diameters of reinforce-
ment steel exposed. Removethe concreteto produceaface perpendicular
to the axis of the pile. Securely fasten reinforcement of the same size as
that used in the pile to the projecting reinforcing steel. Form the exten-
sion to prevent leakage along the pile.

Immediately before placing concrete, wet the top of the pile thoroughly
and cover with athin coating of neat cement, re-tempered mortar, or other
suitable bonding material. Place concrete of the same mix design and
quality asthat used in the pile. Keep formsin place for not lessthan 7
days after the concrete has been placed. Cure and finish according to
Section 552.

(2) Prestressed piles.  Extend prestressed precast piles according to (b)
above. Include reinforcement bars in the pile head for splicing to the
extension bars. Do not drive extended prestressed precast piles.

(d) Timber piles. Do not splice timber piles.

551.10 Heaved Piles.  Check for pile heave during the driving operation.
Takelevel readingsimmediately after each pileisdriven and again after piles
withinaradiusof 5 metersaredriven. Re-driveall pilesthat heave morethan
5 millimeters. Re-driveto the specified resistance or penetration.

551.11 PileLoad Tests.  Pileload testsare not required unless specified to be
performed in the contract.

(a)Dynamicloadtest. Useaqualified pilespecialty consultant with at |east
3 years experience in dynamic load testing and analysis to perform the dy-
namic load test, the case pile wave analysis program (CAPWAP), and the
waveeguationanalysisincludingtheinitial waveequation analysisspecified
in Subsection 551.03(b). Submit a resume of the specialty consultant for
approval.
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Furnish a shelter to protect the dynamic test equipment from the elements.
Locate the shelter within 15 meters of the test location. Provide a shelter
withaminimum floor sizeof 6 square metersand minimum ceiling height of
2 meters. Maintain theinside temperature between 10 and 35 °C.

Furnish equipment and perform dynamic load tests according to ASTM D
4945 under the supervision of the CO.

Placethe piles designated as dynamic load test pilesin ahorizontal position
andnotincontact withother piles. Drill holesfor mountinginstrumentsnear
the head of the pile. Mount the instruments and take wave speed measure-
ments. Place the designated pileintheleads. Provideat leasta1.2 by 1.2
meter rigid platform with a 1.1 meter safety rail that can beraised to thetop
of the pile.

Provide a suitable electrical power supply for the test equipment. If field
generators are used as the power source, provide functioning meters for
monitoring power voltage and frequency.

Drivethepiletothedepth at which thedynamictest equipment indicatesthat
the required ultimate pile capacity is achieved. If necessary to maintain
stressesin the pile below the values in Subsection 551.03(b)(2), reduce the
driving energy transmitted to the pile by using additional cushionsor reduc-
ing the energy output of the hammer. If nonaxial driving is indicated,
immediately realign thedriving system.

Atleast 24 hoursafter theinitial driving, re-driveeach dynamicloadtest pile
with instrumentation attached. Warm the hammer before re-driving by ap-
plying at least 20 blowsto another pile. Re-drivethe dynamic load test pile
for amaximum penetration of 150 millimeters, a maximum of 50 blows, or
topractical driving refusal, whichever occursfirst. Practical driving refusal
is defined as 15 blows per 25 millimeters for steel piles, 8 blows per 25
millimeters for concrete piles, and 5 blows per 25 millimeters for timber
piles.

Verify the assumptionsused in theinitial wave equation analysis submitted

according to Subsection 551.03(b) using CAPWAP. Anayzeoneblow from
the original driving and one blow from the re-driving for each pile tested.
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Perform additional wave equation analyses with adjustments based on the
CAPWAP results. Provide a graph showing blow count versus ultimate
capacity. For open-ended diesel hammers, provide a blow count versus
stroke graph for the ultimate capacity. Provide the driving stresses, trans-
ferred energy, and pile capacity asafunction of depth for each dynamicload
test.

Based on the results of the dynamic load testing, CAPWAP analyses, and
waveequation analyses, theorder list and production driving criteriamay be
approved andtherequired cut-off el evationsprovided, or additional test piles
and |oad testing may be specified. Thisinformationwill beprovided within
7 daysafter receipt of theorder list and all required test datafor thetest piles
driven.

(b) Staticload tests.  Perform static load tests according to ASTM D 1143
usingthequick loadtest method except asmodified herein. Submit drawings
of the proposed | oading apparatusfor acceptance according to thefollowing:

(1) Havealicensed professional engineer prepare the drawings.

(2Furnish aloading system capable of applying 150 percent of the ulti-
mate pile capacity or 9000 kilonewtons, whichever isless.

(3)Construct theapparatusto alow incrementsof |oad to be placed grad-
ually without causing vibration to the test pile.

When tension (anchor) pilesarerequired, drivetension pilesat thelocation
of permanent piles when feasible. Do not use timber or tapered piles in-
stalled in permanent locations as tension piles. Take the test to plunging
failure or the capacity of the loading system, whichever occursfirst.

Theallowableaxial pileloadisdefined as50 percent of thefailureload. The
failureload is defined as follows:

oFor piles600 millimetersor lessin diameter or diagonal width, theload
that produces a settlement at failure of the pile head equal to:

S = S$+(3.8+0.008D)
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« For pilesgreater than 600 millimetersin diameter or diagonal width:

D
=S+ —
3 30
Where:
S  =Settlement at failurein millimeters
D  =Pilediameter or diagonal widthin millimeters
S  =Elasticdeformation of pilein millimeters

Determinetop elevation of thetest pileimmediately after driving and again
just before load testing to check for heave. Wait a minimum of 3 days be-
tween the driving of any anchor or load test piles and the commencement of
theload test. Prior to testing, re-drive or jack to the original elevation any
pilethat heaves morethan 6 millimeters.

After completion of the load testing, remove or cut off any test or anchor
piling not a part of the finished structure at least 0.5 meter below either the
bottom of footing or the finished ground elevation.

Based on the results of the static load testing, the order list and production
driving criteriamay beapproved andtherequired cut-off el evationsprovided
or additional load tests may be specified. Thisinformationwill be provided
within 7 days after receipt of the order list and all required test datafor the
test pilesdriven.

551.12 PileCutoffs.  Cut off the tops of all permanent piles and pile casings
at the required elevation. Cut off the piles clean and straight parallel to the
bottom face of the structural member in which they are embedded. Dispose of
cutoff lengths according to Subsection 203.05(a).

(a) Sted piles. Do hot paint steel to be embedded in concrete. Before paint-
ing the exposed steel pile, thoroughly clean the metal surface of any sub-
stancethat will inhibit paint adhesion. Use aluminum colored paint system
2 according to Section 563. Paint portions of completed trestle or other
exposed piling to apoint not lessthan 1 meter below finished groundline or
waterline with one shop prime coat and 2 shop finish coats. Shop coats ap-
plied in the field shall be applied before driving the pile. Paint exposed
piling above finished groundline or waterline with one field finish coat.
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(b) Wood piles.  Treat the heads of all treated timber piles which are not
embedded in concrete by one of the following methods.

(1)Reduce the moisture content of the wood to no more than 25 percent
with no free moisture on the surface. Brush apply one application of
creosote-coal tar solution, asrequired in AWPA Standards.

Build up a protective cap by applying alternate layers of loosely woven
fabric and hot asphalt or tar similar to membrane waterproofing, using 3
layers of asphalt or tar and 2 layers of fabric. Use fabric at least 150
millimeterswider ineachdirectionthanthediameter of thepile. Turnthe
fabric down over the pile and secure the edges by binding with 2 turns of
3-millimeter minimum diameter galvanized wire. Apply afinal layer of
asphalt or tar to cover thewire. Neatly trim the fabric below the wires.

(2) Cover the sawed surface with 3 applications of a hot mixture of 60
percent creosote and 40 percent roofing pitch, or thoroughly brush coat
with 3 applications of hot creosote and cover with hot roofing pitch.
Place a covering of galvanized sheet metal over the coating and bend
down over the sides of each pile.

551.13 Unsatisfactory Piles.  Correct unsatisfactory piles by an approved
method. Methods of correcting unsatisfactory piles may include one or more
of the following:

(a) Use of the pile at areduced capacity.
(b) Install additional piles.

(c) Repair damaged piles.

(d) Replace damaged piles.

551.14 Placing Concretein Sted Shdl or PipePiles. After driving, clean
theinside of shellsand pipesby removing all loose material. Keeptheshell or
pipe substantially water tight. Provide suitable equipment for inspecting the
entire inside surface of the driven shell or pipe just before placing concrete.

(@ Reinforcingged. Whenreinforcing steel isrequired, makethe spacing

between adjacent cage elements at least 5 timesthe maximum size of aggre-
gatein the concrete.
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Securely tie concrete spacersor other approved spacersat fifth pointsaround
the perimeter of thereinforcing steel cage. Install spacersat intervalsnot to
exceed 3 meters measured along the length of the cage.

Placethereinforcement cageinto the driven shell or pipewhen the concrete
reachestheplanned bottom el evation of thereinforcement. Supporttherein-
forcement so it remains within 50 millimeters of the required vertical loca-
tion. Support the cage from the top until the concrete reaches the top of the
pile.

(b)Concrete.  Construct concrete according to Section 552. Place concrete
in one continuous operation from the bottom to the top of the pile. Before
theinitial concrete set, consolidatethetop 3 metersof theconcretepileusing
approved vibratory egquipment.

551.15 Acceptance.  Pilemateria will beevaluated under Subsections106.02
and 106.03.

Furnish production certifications with each shipment of thefollowing:
(a) Concrete piles
(b) Sheet piles, steel H-piles, steel shells, and steel pipes
(c) Treated timber piles. Stamp each pile with an identification mark and
date of inspection.

Driving pilesandrelated work will beeval uated under Subsections 106.02 and
106.04.

Concrete for steel shells or pipe piles will be evaluated under Section 552.

Reinforcing steel for steel shells or pipe piles will be evaluated under
Section 554.

M easur ement

551.16 Measure piles by the meter or by the each. When measurement is by
the meter, measure the length of pile from the cutoff elevation to thetip.

Measure pile load tests by the each or by the lump sum.
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M easure preboring by the meter.

Measure splicesrequired to drive pilesin excess of the contract estimated tip
elevation by the each.

Measure test piles by the meter or by the each.

Payment

551.17 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshown in the bid schedule except the concrete-filled pipe or steel shell pile
contract unit bid price will be adjusted according to Subsection 106.05. Pay-
ment will be full compensation for the work prescribed in this Section. See
Subsection 109.05.

Payment for concrete-filled pipe or steel shell piles will be made at a price
determined by multiplying the contract unit bid price by an adjusted pay factor
(PFa) determined asfollows:

PFa= 1-0.5(1-PF)
Where:

PF = Pay factor for concrete as determined under Section 552.

Payment will be made under:

Pay Item Pay Unit
55101 piles, in place Meter
55102 piles, in place Each
55103 pile load test Each
55104 pileload test Lump sum
55105 Preboring Meter
55106 Splices Each
55107 Test piles Meter
55108 Test piles Each
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Description

552.01 Thiswork consists of furnishing, placing, finishing, and curing con-
cretein bridges, culverts, and other structures.

Structural concrete classis designated as shown in Table 552-1.
Material

552.02 Conform to the following Subsections:

Air-entraining admixture 711.02
Chemical admixtures 711.03
Coarseaggregate 703.02
Color coating 725.24
Curingmaterial 711.01
Elastomeric bearing pads 717.10
Elastomeric compression joint seals 717.16
Fineaggregate 703.01
Fly ash 725.04
Ground iron blast-furnace dag 725.04
Joint fillers and sealants 712.01
Latex modifier 711.04
Linseed ail 725.14
Portland cement 701.01
Silicafume (microsilica) 725.04
Water 725.01

Congtruction Requirements

552.03 Compodtion (ConcreteMix Desgn). Design and produce concrete
mixturesthat conform to Table 552-1 for the class of concrete specified. De-
terminedesign strengthvaluesaccordingto ACI 214. Structural concreteshall
also conform to the following ACI specifications.

* ACI 211.1 for normal and heavy mass concrete.

* ACI 211.2 for lightweight concrete.
* ACI 211.3 for no-slump concrete.
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Table552-1
Compostion of Concrete
Class | Minimum Cement | Maximum |  Slump® Minimum Coarse
of Content W/C Ratio (mm) Air Aggregate
Concrete (kg/m?) Content® | AASHTO
% M 43
A 360 0.49 50to 100 No. 57
A(AE) 360 0.44 25t0 100 5.0 No. 57
B 310 0.58 50 to 100 No. 357
B(AE) 310 0.58 50to 100 4.0 No. 357
C 390 0.49 50to 100 No. 7
C(AE) 390 0.44 25t0 75 6.0 No. 7
D(AE)® 360 0.40 25t0 75 4.0 No. 57
E(AE)® 360 0.40 100 to 150® 3.0 No. 7
P 390 0.44 0to 100 No. 67
Seal 390 0.54 100 to 200 No. 57

(1) Maximum slump is 200 millimeters if approved mix design includes a high-range water re-
ducer.

(2) See Subsection 552.03(t) for maximum air content.

(3) Concrete with awater reducing and retarding admixture conforming to AASHTO M 194 type
D.

(4) A latex modified concrete with 0.31 liters of modifier per kilogram of cement.

(5) Measure the sump 4 to 5 minutes after the concrete is discharged from the mixer.

Submit concrete mix designs on FHWA Form 1608.
Verify mix designswithtrial mixesprepared fromthe samesource(s) proposed

for use. Submit written concrete mix designs for approval at least 36 days
before production. Each mix design submittal shall include all of the follow-

ing:
(a) Project identification.
(b) Name and address of Contractor and concrete producer.

(c) Mix design designation.

373



Section 552
(d) Class of concrete and intended use.
(e) Materia proportions.

(HNameand | ocation of material sourcesfor aggregate, cement, admixtures,
and water.

(9)Type of cement and type of cement replacement if used. Fly ash, ground
ironblast-furnacedag, or silicafumemay partially replacecement asfollows
in any mix design except for prestressed concrete:

(1) Fly ash.

(1) ClassF. Not more than 20 percent of the minimum mass of port-
land cement in Table 552-1 may bereplaced with classFfly ash at the
rate of 1.5 partsfly ash per 1 part cement.

(2) ClassC. Not morethan 25 percent of the minimum mass of port-
land cement in Table 552-1 may bereplaced with classC fly ash at the
rate of 1 part fly ash per 1 part cement.

(2) Ground iron blast-furnace slag. Not more than 50 percent of the
minimum mass of portland cement in Table 552-1 may be replaced with
groundiron blast-furnace slag at therate of 1 part slag per 1 part cement.
(3) Slicafume(microsilica). Not morethan 10 percent of the minimum
massof portland cement in Table552-1 may bereplaced with silicafume
at therate of 1 part silicafume per 1 part cement.

Thewater/cement ratio for modified concreteistheratio of the massof water
to the combined masses of portland cement and cement substitute.

(h) Cement content in kilograms per cubic meter of concrete.

()The saturated surface dry batch mass of the coarse and fine aggregate in
kilograms per cubic meter of concrete.
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(j)Water content (including free moisturein the aggregate pluswater inthe
drum, exclusive of absorbed moisture in the aggregate) in kilograms per
cubic meter of concrete.

(k) Target water/cement ratio.

('Dosage of admixtures. Entrained air may be obtained either by the use of
an air-entraining portland cement or by the use of an air entraining admix-
ture. Do not use set accel erating admixtureswith class P (prestressed) con-
crete. Do not mix chemical admixturesfrom different manufacturers. Do not
use high range water reducersfor bridge decks.

(m) Sieve analysis of fine and coarse aggregate.

(n) Absorption of fine and coarse aggregate.

(0) Bulk specific gravity (dry and saturated surface dry) of fine and coarse
aggregate.

(p)Dry rodded unit mass of coarse aggregate in kilograms per cubic meter.
(q) Fineness modulus (FM) of fine aggregate.
(r) Material certificationsfor cement, admixtures, and aggregate.

(s) Target values for concrete slump with and without high-range water
reducers.

(t)Target valuesfor concrete air content. Include the proposed range of air
content for concreteto beincorporated into thework. Describethe methods
by which air content will be monitored and controlled. Provide acceptable
documentation that the sSlump and compressive strength of the concrete are
within specified limitsthroughout the full range of proposed air content. In
theabsenceof such acceptabledocumentation, themaximumair content shall
be 10 percent.

(u) Concrete unit mass.
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(v) Compressive strengths of 7 and 28-day concrete. Pending 28-day
strength results, a mix design may be approved on the basis that the 7-day
compressive strength results equal or exceed 85 percent of the minimum
strength requirements when no accelerators or early strength cements are
used.

(w) Material samplesif requested.
Begin production only after the mix design is approved.

Furnish anew mix designfor approval if thereisachangein asource of mate-
rial or when the fineness modulus of the fine aggregate changes by more than
0.20.

552.04 Storageand Handlingof M aterial. Storeand handle all material in
amanner that prevents segregation, contamination, or other harmful effects.
Do not use cement and fly ash contai ning evidence of moisture contamination.
Storeand handleaggregatein amanner that ensuresauniform moisture content
at the time of batching.

552.05 MeasuringMaterial.  Batch the concrete according to the approved
mix design and the following tolerances:

Cement +1 percent
Water +1 percent
Adggregate +2 percent
Additive +3 percent

A calibrated volumetric system may be used if the specified tolerances are
maintained.

552.06 BatchingPlant, Mixers and Agitators. Useabatching plant, mixer,
and agitator conformingto AASHTO M 157. Continuous volumetric mixing
equipment shall conformto AASHTO M 241.

552.07 Mixing. Mix the concretein acentral-mix plant or in truck mixers.

Operateall equipment within manufacturer'srecommended capacity. Produce
concrete of uniform consistency.
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(@ Central-mix plant. Dispense liquid admixtures through a controlled
flowmeter. Use dispenserswith sufficient capacity to measure, at onetime,
the full quantity of admixture required for each batch. If more than one
admixtureis used, dispense each with separate equipment.

Chargethecoarseaggregate, onethird of thewater, and all air entraining ad-
mixtureinto the mixer first, then add remainder of the material.

Mix for at least 50 seconds. Begin mixing time after all cement and aggre-
gateareinthedrum. Add theremainingwater during thefirst quarter of the
mixingtime. Add4 secondstothemixingtimeif timing startstheinstant the
skip reaches its maximum raised position. Transfer timein multiple-drum
mixersisincluded in mixing time. Mixing time ends when the discharge
chute opens.

Remove the contents of an individual mixer before a succeeding batch is
charged into the drum.

(b) Truckmixer. Do not use mixerswith any section of the bladesworn 25
millimeters or more below the original manufactured height. Do not use
mixersand agitatorswith accumul ated hard concrete or mortar inthemixing
drum.

Add admixturesto the mix water before or during mixing.

Charge the batch into the drum so a portion of the mixing water entersin
advance of the cement.

Mix each batch of concrete not less than 70 nor more than 100 revolutions
of thedrum or bladesat mixing speed. Beginthe count of mixing revolutions
assoon asall material, including water, isin the mixer drum.

552.08 Ddlivery. Produce and deliver concrete to permit acontinuous place-
mentwithno concreteachievinginitial set beforetheremaining concretebeing
placed adjacent to it. Use methods of delivering, handling, and placing that
will minimizerehandling of the concreteand prevent any damagetothestruc-
ture.

Do not place concrete that has devel oped aninitial set. Never re-temper con-
crete by adding water.
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(a) Truck mixer/agitator. Use the agitating speed for all rotation after
mixing. When atruck mixer or truck agitator is used to transport concrete
that iscompletely mixed in astationary central construction mixer, mix dur-
ing transportation at manufacturer'srecommended agitating speed.

Water and admixtures (if in the approved mix design) may be added at the
project to obtain the required slump or air content, providing thetotal of all
water in the mix does not exceed the maximum water/cement ratio and the
concrete hasnot obtained aninitial set. If additional water isnecessary, add
only once and remix with 30 revolutions at mixing speed. Complete the
remixing within 45 minutes (75 minutes for typel, IA, 11, or IIA cements
with water reducing/retarding admixture) after the initial introduction of
mixing water to cement or cement to aggregates.

After the beginning of the addition of the cement, compl ete the discharge of
the concrete within the time specified in Table 552-2.

Table552-2
ConcreeDischargeTimeLimits
Cement Type TimeLimit
With and Without Admixtures (hour)

Typel, IA, I, or lIA 1.00
Typel, IA, 11, or lIA with water re- 1.50
ducing or retarding admixture

Typelll 0.75
Typelll with water reducing or retard- 1.25
ing admixture

(b) Nonagitating equipment. Nonagitating equipment may be used to
deliver concrete if the concrete discharge is completed within 20 minutes
from the beginning of the addition of the cement to the mixing drum. Use
equi pment with smooth, mortar tight, metal containerscapableof discharging
the concrete at a controlled rate without segregation. Provide coverswhen
needed for protection.
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552.09 Quality Control of Mix. ~ Submit and follow a quality control plan
according to Sections 153 and 154 as applicable and the following.

(@Mixing. Designate acompetent and experienced concrete technician to
beat the mixing plant in charge of the mixing operationsand to beresponsi-
blefor the overall quality control including:

(1) The proper storage and handling of all components of the mix.

(2) The proper maintenance and cleanliness of plant, trucks, and other
equipment.

(3) The gradation testing of fine and coarse aggregates.
(4) The determination of the fineness modulus of fine aggregate.

(5Themeasurement of moisture content of the aggregatesand adjusting
the mix proportions as required before each day's production or more
often if necessary to maintain the required water/cement ratio.

(6) Thecomputation of thebatch massesfor each day'sproduction andthe
checking of the plant's calibration as necessary.

(7) The completion of batch tickets. Include the following information:

(a) Concrete supplier
(b) Ticket serial number
(c) Date and truck number
(d) Contractor
(e) Structure or location of placement
(f) Mix-design and concrete class
(g) Component quantities and concrete total volume
(h) Moisture corrections for aggregate moisture
(i) Total water in mix at plant
(j) Time of batching and time at which discharge must be completed
(K) Maximum water that may be added to the mix at the project

Provideequipment necessary for theabovetestsand controls. Furnishcopies
of work sheetsfor (3), (4), (5), and (6) as they are completed.
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(b) Ddivery and sampling.  Designate at least one competent and expe-
rienced concrete technician to be at the project and be responsible for con-
cretedelivery, discharge operations, and sampling that includethefollowing:

(D)The verification that adjustmentsto the mix before discharge comply
with the specifications.

(2)The compl etion of the batch ticket, the recording of the apparent wa-
ter/cement ratio, and the time discharge is completed. Furnish acopy of
each batch ticket at the time of placement.

(3) Thefurnishing of all equipment and the performing of temperature,
unit mass, air content, ssump, and other tests to verify specification
compliance before and during each placement operation.

Sampleevery batch after at |east 0.2 cubic meters are discharged and be-
fore placing any of the batch in the forms. When continuous mixing is
used, sample approximately every 7.5 cubic meters. Test theair content
accordingto AASHTO T 152 or AASHTO T 196.

Test unit mass, slump, and temperature according to Subsection 552-
J9.

If 3 successive samples aretested and compliance to the specificationsis
indicated, screening tests may be reduced to an approved frequency. Re-
sume initial testing frequency if atest shows afailing temperature, air
content, slump or when directed.

If thereis no prior experience with the approved mix design or if special
handling procedures, such as pumping, change of one or more of the
characteristics between discharge of the load and placing in the forms,
correlate the discharge tests with the placement tests to define these
changes. Provide documentation. Repeat the correlations as often as
necessary or as directed.

(4) Take samples according to AASHTO T 141 from specified loads.
Composite samples are not required. The point of sampling isfrom the
discharge stream at the point of placement. Provide cylinder molds.
Makeat |east 4 compressivestrength test cylinders, providethe appropri-
ateinitial curing, and carefully transport the cylindersto the project cur-
ing facility. Two of the 4 cylinders will be used for 28-day compressive
strength tests. The remaining cylinders will be used for verification,
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projected strengths, or other purposes specified. Assistintheperforming
of other tests as requested.

552.10 Temper atureand Weather Conditions. Maintain the temperature
of the concrete mixture just before placement between 10 and 30 °C, except
maintain the concrete for bridge decks between 10 and 25 °C.

(&) Coldweather. Cold weather is defined as any time during the concrete
placement or curing period the ambient temperature at the work site drops
below 2 °C or the ambient temperature at the site dropsbelow 10 °C
for aperiod of 12 hours or more.

When cold westher is reasonably expected or has occurred within 7 days of
anticipated concrete placement, submit a detailed plan for the producing,
transporting, placing, protecting, curing, and temperature monitoring of
concreteduring coldweather. Include proceduresfor accommaodating abrupt
changes in weather conditions. Do not commence placement until planis
accepted. Acceptance of aplan will take at least 1 day.

Haveall material and equipment required for protection availableat or near
the project before commencing cold weather concreting.

Remove all snow, ice, and frost from the surfaces, including reinforcement
and subgrade, against which the concrete isto be placed. Thetemperature
of any surfacethat will comeinto contact with fresh concrete shall beat | east
2 °C and shall be maintained at atemperature of 2 °C or above during the
placement of the concrete.

Place heaters and direct ducts so as not to cause concrete drying or fire haz-
ards. Vent exhaust flue gases from combustion heating unitsto the outside
of any enclosures. Heat the concrete components in a manner that is not
detrimental to the mix. Do not heat cement or permit the cement to come
into contact with aggregatesthat arehotter than40 °C. Concrete at thetime
of placement shall be of uniformtemperature and freeof frost lumps. Do not
heat aggregates with a direct flame or on sheet metal over fire. Do not heat
fine aggregate by direct steam. The addition of saltsto prevent freezing is
not permitted.
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During cold weather, protect the concrete for at least 7 days at or above the
minimum temperaturesin Table 552-3.

Furnish and place continuously recording surface temperature measuring
devicesthat are accurate within +1 °C.

At theend of the protection period, allow the concreteto cool gradually over
24 hours at arate not to exceed the maximum values shown in Table 552-3.
All protection may be removed when the concrete surface temperature is
within 15 °C of the ambient air temperature.

Table552-3

Cold Weather Concrete Surface Temperatures
Minimum section size <300 300-900 | 900- 1800 >1800
dimension, mm
Minimum temperature of 13°C 10°C 7°C 4°C
concrete during protection period
Maximum allowable temperature 28°C 22°C 17°C 11°C
drop in any 24-hour period after
end of protection

(b) Hot weather. Hot weather is any time during the concrete placement
that the ambient temperature at the work siteis above 35 °C.

In hot weather, cool all surfaces that will come in contact with the mix to
below 35 °C. Cool by covering with wet burlap or cotton mats, fog spraying
withwater, covering with protective housing, or by other approved methods.

During placement, maintain concretetemperatureby using any combination
of the following:

(1) Shade the material storage areas or production equipment.

(2) Cool aggregate by sprinkling.

(3)Cool aggregate and/or water by refrigeration or replacing aportion or
all of the mix water with flaked or crushed ice to the extent that the ice

will completely melt during mixing of the concrete.

(c)Evaporation. When placing concrete in bridge decks or other exposed
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dlabs, limit expected evaporation rate to less than 0.5 kilograms per square
meter per hour as determined by Figure 552-1 or the following:

3 2
_140.28TAW | ~r2 4 2eont. o0 g Ry AT H127.8AT +665.6AT+34283H

EVAP
2906 20415

Where:
EVAP =  Evaporationrate(kg/mz/hr)
W = Windvelocity (km/hr)
RH =  Relative humidity (%)
AT =  Airtemperature(°C)
CT =  Concretetemperature (°C)

When necessary, take one or more of the following actions:

(1) Construct windbreaks or enclosures to effectively reduce the wind
velocity throughout the area of placement.

(2) Use fog sprayers upwind of the placement operation to effectively
increasetherelative humidity.

(3) Reduce the temperature of the concrete according to (b) above.

(d) Rain. Atall timesduring and immediately after placement, protect the
concretefromrain.

552.11 Handling and Placing Concrete. Perform the work under Section
208. Construct reinforcingsteel, structural steel, bearing devices, joint materi-
al, and miscellaneousitems according to the appropriate Sections.

(a)General. Designand construct falsework andformsaccordingto Section
562. Handle, place, and consolidate concrete by methodsthat will not cause
segregation and will result in dense homogeneous concrete which isfree of
voidsand rock pockets. Placement methods shall not cause displacement of
reinforcing steel or other material that is embedded in the concrete. Place
and consolidate concrete before initial set. Do not retemper concrete by
adding water to the mix.
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10 15 20 25 30 35

Air temp., °C

To use this chart:

1.Enter with air
femperature,
move Up 1o
relative humidity.

2.Move righft io
concrefe
femperature.

3.Move down fo
wind velocity.

Rate of evaporation, kg/(m®-h)

4.Move left; read
approx. rate of
evaporation.

Figure 552-1
Evaporation Rate of Surface Moisture
Note: Example shown by dashed linesisfor an air temperature of 22.5 °C, relative humidity of 90

percent, concrete temperature of 36 °C, and a wind velocity of 22.5 kilometers per hour. This
results in arate of evaporation of 1.75 kilograms per square meter per hour.
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Do not place concrete until the forms, all embedded material, and the ade-
guacy of the foundation material have been inspected.

Remove all mortar, debris, and foreign material from the forms and rein-
forcing steel before commencing placement. Thoroughly moistentheforms
and subgrade immediately before concreteis placed against them. Tempo-
rary form spreader devices may be left in place until concrete placement
precludestheir need, after which they shall be removed.

Placeconcrete continuously without i nterruption between planned construc-
tion or expansion joints. The delivery rate, placing sequence, and methods
shall be such that fresh concrete is always placed and consolidated against
previously placed concrete beforeinitial set has occurred in the previously
placed concrete. Do not allow thetime between the placement of successive
batchesto exceed 30 minutes.

During and after placement of concrete, do not damage previously placed
concrete or break the bond between the concrete and reinforcing steel. Keep
workersoff fresh concrete. Do not support platformsfor workersand equip-
ment directly on reinforcing steel. Once the concreteis set, do not disturb
theformsor reinforcing barsthat project fromthe concreteuntil it isof suffi-
cient strength to resist damage.

(b) Sequence of placement.

(D) Subgructures. Do not place loads on finished bents, piers, or abut-
mentsuntil concretecylinder testsfromthesameconcretecured under the
same conditionsasthe substructure element indicatethat all concrete has
at least 80 percent of its required 28-day compressive strength.

(2) Vertical members.  For vertical members over 5 metersin height,
allow the concrete to set for at least 4 hours before placing concrete for
integral horizontal members. For vertical memberslessthan 5 metersin
height, allow the concrete to set for at least 30 minutes. Do not apply
loadsfrom horizontal membersuntil thevertical member hasattainedits
reguired strength.
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(3) Superdructures. Do not place concrete in the superstructure until
substructure forms have been stripped sufficiently to determine the ac-
ceptability of thesupporting substructure concrete. Do not placeconcrete
in the superstructure until the substructure has attained the required
strength.

Place concretefor T-beamsin 2 separate operations. Wait at least 5 days
after stem placement before placing the top deck slab concrete.

Concrete for box girders may be placed in 2 or 3 separate operations
consisting of bottom slab, girder webs, and top slab or as shown on the
plans. However, place the bottom slab first and do not place thetop slab
until the girder webs have been in placefor at least 5 days.

(4) Arches. Place concretein arch rings so the centering isloaded uni-
formly and symmetricaly.

(5 Boxculverts.  Place the base dlab of box culvertsand allow to set 24
hours before the remainder of the culvert is constructed. For sidewall
heightsof 1.5 metersor less, the sidewallsand top slab may be placedin
one continuous operation. For sidewallsgreater than 1.5 metersbut less
than 5 metersin height, allow sidewall concreteto set at least 30 minutes
before placing concretein thetop slab. For sidewalls5 metersor higher,
allow sidewall concreteto set at least 12 hours before placing concretein
the top dlab.

(6) Precast dements.  Place and consolidate concrete so that shrinkage
cracks are not produced in the member.

(c)Placingmethods.  Use equipment of sufficient capacity that is designed
and operated to prevent mix segregation and mortar loss. Do not use equip-
ment that causes vibrations that could damage the freshly placed concrete.
Do not use equipment with aluminum parts that come in contact with the
concrete. Remove set or dried mortar frominside surfaces of placing equip-
ment.

Place concreteasnear aspossibletoitsfinal position. Do not place concrete
in horizontal layersgreater than 0.5 meter thick. Do not exceed thevibrator
capacity to consolidate and merge the new layer withthe previouslayer. Do
not place concreteat aratethat, when corrected for temperature, exceedsthe
design loading of the forms.
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Do not drop unconfined concrete more than 2 meters. Concrete may be con-
fined by using atubefitted with ahopper head or other approved devicethat
preventsmix segregation and mortar spattering. Thisdoesnot apply to cast-
in-place piling when concrete placement is completed beforeinitial set oc-
cursin the concrete placed first.

Operate concrete pumps so that a continuous stream of concrete without air
pocketsisdelivered at thetube discharge. Do not use conveyor belt systems
longer than 170 meters when measured from end to end of the total belt
assembly. Arrange the belt assembly so that each section dischargesinto a
vertical hopper to the next section without mortar adhering to the belt. Use
ahopper, chute, and deflectors at the discharge end of the conveyor belt sys-
tem to cause the concrete to drop vertically.

(d)Consolidation.  Provide sufficient hand-heldinternal concrete vibrators
suitable for the conditions of concrete placement. The vibrators shall con-
form to Table 552-4. Provide rubber coated vibrators when epoxy coated
reinforcement isused.

Table552-4
Hand Hdld Vibratory Reguirements
Head Diameter Frequency Radiusaf Action
(millimeters) (vibrationgminute) (millimeters)
19t0 38 10 000 to 15 000 75t0 125
32t0 64 9 000 to 13 500 12510255
50 to 89 8 000 to 12 000 1800 485

Provide a sufficient number of vibrators to consolidate each batch asit is
placed. Provideasparevibrator at the sitein case of breakdown. Useexter-
nal form vibrators only when the forms have been designed for external
vibration and when internal vibration isnot possible.
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Consolidate all concrete by mechanical vibration immediately after place-
ment. Manipulate vibrators to thoroughly work the concrete around rein-
forcement, embedded fixtures, corners, and angles in the forms. Do not
cause segregation. Do not consolidate concrete placed underwater. Sup-
plement vibration with spading, as necessary, to ensure smooth surfacesand
dense concrete along form surfaces, in corners, and at locationsimpossible
to reach with the vibrators.

Vibrate the concrete at the point of deposit and at uniformly spaced points
not farther apart than 1.5 timestheradiusover which thevibrationisvisibly
effective. Insert vibrators so that the affected vibrated areas overlap. Do not
use vibratorsto move concrete. Insert vibratorsvertically and slowly with-
draw from the concrete. The vibration shall be of sufficient duration and
intensity tothoroughly consolidatetheconcrete, but not to cause segregation.
Do not vibrate at any one point long enough to causelocalized areas of grout
to form. Do not vibrate reinforcement.

(e)Underwater placement.  Underwater placement of concreteispermitted
only for seal concrete and drilled shafts. If other than seal concreteisused,
increase the minimum cement content by 10 percent. Usetremies, concrete
pumps, or other approved methods for placement.

(D Tremies Usewatertight tremies, with adiameter of 250 millimeters
or more. Fit the top with a hopper. Use multiple tremies as required.
Make tremies capable of being rapidly lowered to retard or stop the flow
of concrete.

At the start of concrete placement, seal the discharge end and fill the
tremie tube with concrete. Keep the tremie tube full of concrete to the
bottom during placement. If water enters the tube, withdraw the tremie
andreseal thedischargeend. Maintain continuousconcreteflow until the
placement is compl eted.

(2) Concretepumps. Use pumps with a device at the end of the dis-
chargetubeto seal out water whilethetubeisfirst being filled with con-
crete. When concrete flow is started, keep the end of the discharge tube
full of concrete and below the surface of the deposited concrete until
placement has been completed.
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Place underwater concrete continuously from start to finishin adense mass.
Place each succeeding layer of concrete beforethe preceding layer hastaken
initial set. Usemorethan onetremieor pump asnecessary to ensure compli-
ancewiththisrequirement. Keeptheconcretesurfaceashorizontal aspracti-
cable. Do not disturb after placement. Maintain still water at the point of
deposit.

Dewater after test specimenscured under similar conditionsindicatethat the
concrete has sufficient strength to resist the expected loads. Remove all
laitance or other unsatisfactory material from the exposed concrete.

(f)Concreterailingsandparapets.  Use smooth, tight fitting, rigid forms.
Neatly miter corners. Placeconcreterailingsand parapetsafter thecentering
or falsework for the supporting span is released. Remove forms without
damagingtheconcrete. Finishall cornersto betrue, clean-cut, and freefrom
cracks, spalls, or other defects.

Cast precast railing membersin mortar-tight forms. Remove precast mem-
bers from molds as soon as the concrete has sufficient strength to be self-
supporting. Protect edges and corners from chipping, cracking, and other
damage. Curein accordancewith Subsection 552.15(b). The curing period
may be shortened, as approved, by using moist heat and/or type 111 cement
or water reducing agents.

552.12 Congruction Joints.  Provide construction joints at locations shown
on the plans. Written approval is required for any additiona construction
joints.

At horizontal construction joints, place gaugestripsinsidetheformsaong all
exposed facesto produce straight joint lines. Clean and saturate construction
jointsbefore placing fresh concrete. Keepjoints saturated until adjacent fresh
concrete is placed. Immediately before placing new concrete, draw forms
tightly against previously placed concrete. Where accessible, thoroughly coat
theexisting surfacewithavery thincoating of cement mortar. Extendreinforc-
ing bars across construction joints.
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552.13 Expansion and Contraction Jaints.

(&) Openjoints.  Form open jointswith awooden strip, metal plate, or other
approved material. Removethejoint forming material without chipping or
breaking the cornersof the concrete. Do not extend reinforcement acrossan
openjoint.

(b)Filledjoints. Cut premolded expansion joint filler to the shape and size
of thesurface being jointed. Securethejoint filler on one surface of thejoint
using galvanized nails or other acceptable means. Splice according to the
manufacturer'srecommendations. After formremoval, removeand neatly cut
all concrete or mortar that has sealed across the joint. Fill al joint gaps 3
millimeters or wider with hot asphalt or other approved filler. Place al
necessary dowels, load transfer devices, and other devices as shown on the
plans or as directed.

(c) Sted joints.  Fabricate plates, angles, or other structural shapes accu-
rately to conformto the concrete surface. Setjoint openingto conformtothe
ambient temperature at the time of concrete placement. Securely fasten the
jointstokeepthemin correct position. Maintainan unobstructed joint open-
ing during concrete placement.

(d) Water gops.  Construct water stops according to Section 560.

(6) Compression joint seals. Use one-piece compression joint seals for
transverse joints and the longest practicable length for longitudinal joints.
Clean and dry joints and remove spalls and irregularities. Apply alubri-
cant-adhesive asacovering film to both sides of the seal immediately before
installation. Compressthe seal and placeit in thejoint as recommended by
the manufacturer. Make surethe seal isin full contact with thejoint walls
throughoutitslength.

Remove and discard all sealsthat are twisted, curled, nicked or improperly
formed. Remove and reinstall joint sealsthat el ongate more than 5 percent
of their origina length when compressed. Remove all excess lubricant-
adhesive before it dries.

(f) Elasomeric expandon joint seal. Install the joint according to the
manufacturer'srecommendationsand in conformancewith the plans.
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552.14 Finishing Plastic Concrete. Strike off concrete surfaces which are
not placed against forms. Float finish the concrete surface. Remove any lai-
tance or thin grout. Carefully tool al nonchamfered edges with an edger.
Leave edges of joint filler exposed.

Protect the surface from rain damage.

Finish all concrete surfaces used by traffic to askid-resistant surface. Provide
at least 2 suitable and adequate work bridges.

(@ Sriking off and floating. ~ For bridge decks or top slabs of structures
serving asfinished pavements, use an approved power driven finishing ma-
chine equipped with oscillating screed. If approved, use hand-finishing
methodsfor irregular areas where the use of amachineisimpractical.

Strike off all surfaces using equipment supported by and traveling on screed
railsor headers. Do not support railswithin thelimits of the concrete place-
ment without approval.

Set rail sor headerson nonyiel ding supportsso thefini shing equi pment oper-
ates without interruption over entire surface being finished. Extend rails
beyond both ends of the scheduled concrete placement a sufficient distance
to enabl e finishing machineto finish the concrete being placed.

Set railsthe entire length of steel girder superstructures.

Adjust rails, headers, and strike-off equipment to the required profile and
cross-section allowing for anticipated settlement, camber, and deflection of
falsework.

Before beginning delivery and placement of concrete, operate the finishing
machineover theentireareato befinished to check for excessiverail deflec-
tions, deck thickness, reinforcing steel cover, and to verify proper operation
of equipment. Makenecessary correctionsbefore concrete placement begins.
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After placing the concrete, operate finishing machine over the concrete as
needed to obtain the required profile and cross-section. Keep adlight roll of
excess concretein front of the cutting edge of the screed at all times. Main-
tain this excess of concrete to the end of the pour or form and then remove
andwasteit. Adjust railsor headersasnecessary to correct for unanticipated
settlement or deflection.

Remove rail supports embedded in the concrete to at least 50 millimeters
below the finished surface and fill and finish any voidswith fresh concrete.
Finish the surface with afloat, roller or other approved device as necessary
toremoveall local irregularities.

Removeall excesswater, laitance, or foreign material brought to the surface
using a squeegee or straightedge drawn from the center of the slab towards
either edge. Do not apply water to the surface of the concrete during finish-
ing operations.

(b) Sraightedging. Check all slab and sidewalk surfaces. Check theentire
surface parallel tothe centerline of the bridge with a3-meter metal straight-
edge. Overlap the straightedge at least half the length of the previous
straightedge placement.

Correct deviations in excess of 3 millimeters from the testing edge of the
straightedge. For deck surfacesthat areto receivean overlay, correct devia-
tionsin excess of 6 millimeters.

(c) Texturing. Produce a skid-resistant surface texture on all driving sur-
facesby grooving. Useoneof thefollowing finishesor acombination there-
of for other surfaces as required.

(1) Grooved finish. Use afloat having a single row of fins or an ap-
proved machine designed specifically for sawing grooves in concrete
pavements. Spacefins10to 20 millimeterson centers. Makethegrooves
2to 5 millimeterswideand 3to 5 millimetersdeep. Groove perpendicu-
lar to the centerline without tearing the concrete surface or loosening
surface aggregate.

If groovesare sawn, cut the grooves approximately 5 millimeterswide at
aspacing of 15to 25 millimeters.
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On bridge decks, discontinue grooving 300 millimeters from curb face
and provide alongitudinal troweled finish on the surface of gutters.

(2 Sdewalkfinish.  Strike off the surface using a strike board and then
float the surface. Use an edging tool on edges and expansion joints.
Broom the surface using abroom with stiff bristles, broom perpendicular
to the centerline from edge to edge with adjacent strokes slightly over-
lapped. Produce regular corrugations not over 3 millimeters in depth
without tearing theconcrete. Whilethe concreteisplastic, correct porous
spots, irregularities, depressions, small pockets, and rough spots. Groove
contraction joints at the required interval using an approved grooving
tool.

(3) Trowdedandbrushedfinish.  Useasted trowel to produce adlick,
smooth surface free of bleed water. Brush the surface with afine brush
using parallel strokes.

(4)Exposedaggregatefinish.  Strike of f the surface using astrike board
andthenfloat thesurface. Usean edgingtool onall transverseandlongi-
tudinal jointsthat are against forms or existing pavement. Do not edge
transverse joints in a continuous lane pour or longitudinal joints in a
continuous dual lane pour.

Assoon asthe concrete hardens sufficiently to prevent particles of gravel
from being dislodged, broom the surface. Use stiff brushes approved by
the CO. Exercise careto prevent marring of the surface and cracking or
chipping of sab edges or joints. If approved by the CO, apply alight
spray of retardant to the unfinished surface to facilitate thiswork.

First, broom transversely across the pavement. Pull the loosened semi-
stiff mortar entirely off the pavement. Removethe mortar from all adja-
cent pavements. Thenbroom parallel tothe pavement centerline. Contin-
uethisoperation until asufficient amount of coarse aggregateisexposed.
Other methods of aggregate exposure, such asusing awater spray attach-
ment on aspecial exposed aggregate broom, will be permitted if satisfac-
tory results are demonstrated.
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After curing accordingto Subsection 501.10, wash thesurfacewith brush
and water to remove al laitance and cement from the exposed coarse

aggregate.

(d) Surface underneath bearings. Finish all bearing surfacesto within 5
millimeters of plan elevation. When amasonry plateisto be placed directly
on the concrete or on filler material lessthan 5 millimetersthick, finish the
surface with afloat to an elevation slightly above plan elevation. After the
concrete is set, grind the surface as necessary to provide a full and even
bearing.

When amasonry plateisto be set onfiller material between 5 and 15 milli-
metersthick, finish the surface with asteel trowel. Finish or grind the sur-
facesothat it doesnot vary from astraightedgein any direction by morethan
2millimeters.

When a masonry plate isto be set on filler material greater than 15 milli-
metersthick or when an elastomeric bearing pad isto be used, finish the sur-
face to a plane surface free of ridges.

When required under amasonry plateor el astomeric bearing pad, usemortar
inthe proportionsof 1 part portland cement and 1.5 partsclean sand. Thor-
oughly mix sand and cement before adding water. Mix only enough mortar
forimmediateuse. Discard mortar that ismorethan 45 minutesold. Do not
re-temper mortar. Cure mortar at least 3 days and do not apply loads to
mortar for at least 48 hours. Do not mix and use mortar during freezing
conditions. Mortar sand shall conform to AASHTO M 45. Proprietary
products may be used with approval.

(e) Surface under neath water proofing membrane deck seal. Surfaces
that areto be covered with awaterproofing membrane deck seal shall not be
coarse textured, but shall be finished to a smooth surface and free of ridges
and other projections.

552.15 Curing Concrete. Begin curing immediately after the free surface
water has evaporated and the finishing is complete. If the surface of the con-
crete beginsto dry before the sel ected cure method can be implemented, keep
concrete surface moist using afog spray without damaging the surface.
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Keep surfacesto be rubbed moist after formsareremoved. Cureimmediately
following thefirst rub.

Curethetop surfaces of bridge decks using the liquid membrane curing com-
pound method combined with the water method. Apply liquid membrane
curing compound immediately after finishing. Apply thewater curewithin 4
hoursafter finishing.

Cureall concrete uninterrupted for at least 7 days. 1f pozzolansin excessof 10
percent by mass of the portland cement is used in the mix, cure uninterrupted
for at least 10 days.

(@ Formsinplacemethod.  For formed surfaces, leave the forms inplace
without loosening. If formsare removed during the curing period to facili-
tate rubbing, only strip forms from those areas able to be rubbed during the
same shift. During rubbing, keep the surface of the exposed concrete moist.
After the rubbing is complete, continue curing process using the water
method or by applying aclear curing compound (type 1 or type 1-D) for the
remainder of the curing period.

(b)Water method.  Keep the concrete surface continuously wet by ponding,
spraying, or coveringwith material that iskept continuously and thoroughly
wet. Covering material may consist of cotton mats, multiplelayersof burlap,
or other approved material that does not discolor or otherwise damage the
concrete.

Cover the covering material with awaterproof sheet material that prevents
moisture lossfrom the concrete. Use the widest sheetspractical. Lap adja
cent sheets at least 150 millimeters and tightly seal all seamswith pressure
sensitivetape, mastic, glue, or other approved methods. Secureall material
so that wind will not displaceit. Immediately repair sheetsthat are broken
or damaged.

(©) Liquid membrane curing compound method. Do not use the liquid
membrane method on surfacesto receive arubbed finish. Use on construc-
tion joint surfaces is permitted only if the compound is removed by sand-
blasting before placement of concrete against the joint.

Use type 2, white pigmented, liquid membrane only on the top surfaces of

bridge decks or on surfaces not exposed to view in the completed work. Use
type 1 or 1-D clear curing compounds on other surfaces.
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Mix membrane curing sol utions containing pigments before use. Continue
to agitate during application. Use equipment capable of producing a fine
spray. Apply thecuring compound at aminimumrateof 0.25liter per square
meter in one or two uniform applications. If the solution is applied in 2
applications, follow thefirst application with the second application within
30 minutes and apply at right anglesto thefirst application.

If themembraneisdamaged by rain or other meansduring thecuring period,
immediately apply anew coat over the damaged areas.

552.16 FinishingFormed ConcreteSurfaces Removeandreplaceor repair,
asapproved, all rock pocketsor honeycombed concrete. Finish sound, formed
concrete surfaces as follows.

(@) Class1-ordinary surfacefinish.  Finishthefollowing surfaceswith a
class1, ordinary surfacefinish.

(DUnder surfaces of dlab spans, box girders, filled spandrel arch spans,
and the roadway deck slab between superstructure girders.

(2) Inside vertical surface or T-girders of superstructures.

(3)Surfacesto be buried and culvert surfaces above finished ground that
are not visible from the traveled way or awalkway.

Beginfinishingassoonastheformsareremoved. Removefinsandirregular
projections from all surfaces which are exposed or will be waterproofed.
Removebulgesand offsetswith carborundum stonesor discs. Removelocal-
ized, poorly bonded rock pockets or honeycombed concrete and replacewith
sound concrete or packed mortar in an approved manner.

Clean and point all form tie cavities, holes, broken corners and edges, and
other defects. Saturatethe areawithwater. Finishtheareawith mortar that
islessthan 1 hour old. After the mortar isset, rub it (if required) and con-
tinue curing. Match exposed surfacesto surrounding concrete.

Carefully tool and remove free mortar and concrete from construction and

expansionjoints. Leavejointfiller exposedforitsfull lengthwithclean, true
edges.
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Rub or grind bearing surfaces on piersand abutmentsto the specified eleva-
tion and slope.

If the final finished surfaceis not true and uniform, rub it according to (b)
below.

(b) Class 2 - rubbed finish.  Finish the following surfaces with a class 2,
rubbed finish.

(DA surfacesof bridge superstructures, except those surfaces designat-
ed to receive aclass 1 or other finish.

(2All surfacesof bridgepiers, piles, columnsand abutments, and retain-
ing walls above finished ground and to at least 300 millimeters below
finishedground.

(3)All surfaces of open spandrel arch rings, spandrel columnsand abut-
ment towers.

(@Al surfaces of pedestrian undercrossings, except floors and surfaces
to be covered with earth.

(5) Surfaces above finished ground of culvert headwalls and endwalls
when visible from the traveled way or walkway.

(6) Inside surfaces of culvert barrels higher than 1 meter that arevisible
from the traveled way. Finish for a distance inside the barrel at least
equal to the height of the culvert.

(7) All surfaces of railings.

Completeaclass 1 finish according to (a) above. Saturate the concrete sur-
facewith water. Rub the surface with amedium coarse carborundum stone
using asmall amount of mortar onitsface. Use mortar composed of cement
and fine sand mixed in the same proportions as the concrete being finished.
Continue rubbing until form marks, projections, and irregularities are re-
moved and auniform surfaceis obtained. Leave the paste produced by this
rubbing in place.
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After other work which could affect the surface is complete, rub with afine
carborundum stone and water until the entire surface has a smooth texture
and uniform color. After the surface hasdried, rub it with burlap to remove
loose powder. Leaveit free from all unsound patches, paste, powder, and
objectionable marks.

(c)Class3-tooledfinish.  Let the concrete set for at least 14 days or longer
if necessary to prevent the aggregate particlesfrombeing " picked" out of the
surface. Useair tools such asabush hammer, pick, or crandall. Chip away
the surface mortar and break the aggregate particlesto expose agrouping of
broken aggregate particlesin amatrix of mortar.

(d) Class4 - sandblasted finish.  Let the concrete set for at least 14 days.
Protect adjacent surfacesthat are not to be sandblasted. Sandblast the sur-
facewith hard, sharp sand to produce an even fine-grained surfacein which
the mortar is cut away leaving the aggregate exposed.

(e) Class5-wirebrushed or scrubbed finish. Begin as soon as the forms
areremoved. Scrub the surfacewith stiff wire or fiber brushes using asolu-
tion of muriatic acid. Mix the solution in the proportion of 1 part acid to 4
partswater. Scrub until the cement film or surface is completely removed
and the aggregate particles are exposed. Leave an evenly pebbled texture
having theappearanceof finegraniteto coarse conglomerate depending upon
the size and grading of aggregate. Wash the entire surface with water con-
taining asmall amount of ammonia.

(f) Class6- color finish.  Build a sufficient number of 0.5 by 1 meter con-
crete color sample panelsto obtain acolor acceptableto the CO. Protect the
approved color sample panel at all times during the work. Color al desig-
nated surfaces to match the color of the approved sample.

Complete a class 1 finish according to (a) above. Do not apply the color
finish until all concrete placement for the structureiscomplete. Removeall
dust, foreign matter, formoil, grease, and curing compound with a5 percent
solution of trisodium phosphate and then rinse the concrete surface with
cleanwater.
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Use paper, cloth, or other meansto protect surfaces not to be color finished.
Apply thefinishto adry concrete surface when the surface temperatureis4
°Cor higher andtheair temperaturein the shadeisanticipatedtobe4 °C or
higher during the 24 hoursfollowing application.

Apply the color finish according to the manufacturer's recommendations.
Spray, brush, or roll on the first coat of penetrating sealer and color base.
Spray, brush, or roll on the finish coat after the first coat has thoroughly
dried. Apply finish to provide a uniform, permanent color, free from runs
and sagsto the surfaces.

Clean concrete areas not intended to be covered by the finish using an ap-
proved method.

552.17 Concrete Anchorage Devices ~ Use chemical, grouted, or cast-in-
place concrete anchorage devices for attaching equipment or fixturesto con-
crete.

Furnish thefollowing for approval:

(a) Concrete anchorage device sample
(b) Manufacturer'sinstall ationinstructions
(c) Materia dataand certifications

Fabricate all metal parts of the anchorage devicesfrom stainless steel or from
steel protected with a corrosion resistant metallic coating that does not react
chemically with concrete. Supply anchorage devices complete with all hard-
ware.

For chemical or grouted anchors, conduct asystem approval test on oneanchor
on the project, not to be incorporated in the work. Conduct a static load test
accordingto ASTM E 488. Demonstrate that the anchorage device will with-
stand a sustained direct tension test load not less than the values shown in
Table 552-5 for a period of at least 48 hours with movement not to exceed 1
millimeter. Also demonstrate that when loaded to failure, the anchor device
demonstratesaductilefailure of theanchor steel, not afailure of the chemical,
grout, or concrete.
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Table552-5
Sudtained Load Tes Values
Anchorage Tenson Test
DeviceSud Sze Load (kN)
M20 24.0
M16 18.3
M12 12.7
M8 7.1

Install concreteanchorage devicesasrecommended by the device manufacturer
and so that the attached equipment or fixtureswill bear firmly against the con-
crete. Torqueinstalled nutstotheval uesspecifiedin Table552-6 unlessother-
wise specified in the manufacturer's instructions. Set bearing anchor bolts
according to the requirements of Section 564.

In the presence of the CO, proof load arandom sample of at least 10 percent
of theanchorsto 90 percent of theyield stress of the steel. If any anchor fails,
reset the failed anchor and proof load the reset anchor and 100 percent of all
remaining anchors. The proof |oad may be applied by torquing against aload
indicator washer, applying a direct tension load to the anchor, or another
method approved by the CO. After proof loading, release the load on the
anchor and retighten to the load specified in Table 552-6 or according to the
manufacturer'sinstructions.

Table552-6
Torguefor Anchorage Devices
Anchorage Torque
Device Stud Size (N-m)
M20 180
M16 130
M12 80
M8 30
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552.18 Loads on New Concrete Structures. Do not place any loads on
finished bentspiers, or abutmentsuntil testson concretecylinderscast fromthe
sameconcreteand cured under the sameconditionsasthe substructureel ement
indicatethat the concrete has attained at | east 80 percent of the specified mini-
mum 28-day compressive strength. This restriction does not apply to place-
ment of upper liftsfor substructure elements cast in stages.

Do not allow vehiclesor construction equi pment on any span until concretein
the entire superstructure has attained its design compressive strength and has
been in place 21 days.

For post-tensioned concrete structures, do not allow vehicles over 2000 kilo-
gramson any span until the prestressing steel for that spanistensioned, grout-
ed, and cured, the grout has obtai ned astrength of 21 megapascals, and thetie
rodsaretightened. V ehiclesweighing lessthan 2000 kilogramsmay be permit-
ted on a span provided the mass of the vehicle was included in the falsework
design.

552.19 Acceptance.  Material for concrete will be evaluated under Subsec-
tions 106.02 and 106.03. Furnish a production certification for the portland
cement.

The concrete mixture'sslump, air content, unit mass, and temperature will be
evaluated under Subsections 106.02 and 106.04. See Table 552-1 for specifi-
cation limits. See Table 552-7 for minimum sampling and testing.

Concretecompressivestrengthwill beeval uated under Subsection 106.05. See
Table552-7 for minimum sampling and testing. Thelower specificationlimit
isthe minimum required compressive strength at 28 days(f.') specified in the
contract. A single compressive strength test result is the average result from
2 cylinders cast from the sameload and tested at 28 days. See Table552-7 for
the acceptance quality characteristic category.

Remove and replace concrete represented by cylinders having a compressive
strength of lessthan 90 percent of the minimum 28-day compressive strength
(f.") and so located as to cause an intolerably detrimental effect on the struc-
ture.
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Construction (including batching, placing, finishing, and curing concrete) of
concrete structureswill be evaluated under Subsections 106.02 and

106.04.

Falsework and forms will be evaluated under Section 562.

M easur ement

552.20 Measurestructural concrete and seal concrete by the cubic meterinthe
structure.

Payment

552.21 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
are shown in the bid schedule except the structural concrete contract unit bid
price will be adjusted according to Subsection 106.05. Payment will be full
compensation for thework prescribed in this Section. See Subsection 109.05.

Payment for astructural concretewill be made at a price determined by multi-
plying the contract unit bid price by the compressive strength pay factor.

Payment will be made under:

Pay Item Pay Unit
55201 Structural concreteclass Cubic meter
55202 Structural concrete class__ for _(description) Cubic meter
55203 Structural concrete for _(description) Cubic meter
55204 Seal concrete for _(description) Cubic meter
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Table 552-7

Sampling and Testing

Material or Property or Category Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Concrete Slump — AASHTOT 119 1 per load @ Discharge stream at point
of placement @
Air content — AASHTO T 152 or 1 per load @ Discharge stream at point
AASHTOT 196 of placement @
Unit weight — AASHTOT 121 1 per load @ Discharge stream at point
of placement @
Temperature — Thermometer First load Discharge stream at point
of placement @
Making test specimens — AASHTOT 23 1 set per 25 m® but not less Discharge stream at point
Compressive strength @ Il AASHTOT 22 than 1 set each day © of placement ®

(1) Sample according to AASHTO T 141 except composite samples are not required.
(2) See Subsection 552.09(b)(3).
(3) Cast at least 4 compressive strength test cylinders and carefully transport the cylinders to the job site curing facility.

(4) A single compressive strength test result is the average result from 2 cylinders cast from the same load and tested at 28 days.
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Section 553.) PRESTRESSED CONCRETE

Description
553.01 Thiswork consistsof prestressing precast or cast-in-place concrete by
furnishing, placing, and tensioning prestressing steel. 1t alsoincludesinstalling
all precast, prestressed members, except piling.
Material

553.02 Conform to the following Section and Subsections:

Anchorage devices 722.01
Concrete 552

Elastomeric bearing pads 717.10
Grout 725.22
Prestressing steel 709.03
Reinforcing steel 709.01

Congtruction Requirements

553.03 Method Approval. Perform prestressing by either pretensioning or
post-tensioning methods. 1f amethod is proposed that is not in the contract,
submit detail ed drawingsof themethod, material, and equi pment proposed for
approval at least 30 days before starting prestressing. Show the following:

(a) Method and sequence of stressing

(b)Completespecifications, detail s, and test resultsfor the prestressing steel
and anchoring devices

(¢) Anchoringstresses

(d) Arrangement of the prestressing steel in the members

(e) Tendon elongation calculations for jacking procedures to be used
(f) Number, spacing, and method of draping pretensioned strands

(g) Other substantiating cal culationsfor the prestressing method

(h) Type of tendon ducts for post-tensioning

(i) Pressure grouting material and equipment for post-tensioning

(j) Samples of wire or strand taken according to Subsection 709.03
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For on-sitecasting, submit drawingsshowing anticipated leveling or alterations
tothesite. After completion of casting, clear thesite of equipment and rubbish
and restoreit to an acceptable condition.

553.04 Predressing Sted.  Use prestressing steel that is bright and free of
corrosion, dirt, grease, wax, scale, rust, il, or other foreign material that may
prevent bond between the steel and the concrete. Do not use prestressing steel
that has sustained physical damage or is pitted.

One approved splice per pretensioning strand is permitted if the spliceis be-
tween membersin the casting bed. Splice sothe strandshavethe same"twist”
or "lay."

Do not weld or ground wel ding equipment on formsor other steel inthe mem-
ber after the prestressing steel isinstalled.

Failure of onewirein a7-wire prestressing strand is acceptableif 85 percent
of the required tension load is attained before failure and if the failed strand
does not constitute more than 2 percent of the total area of strands in an
individual beam or girder.

Extend bars using coupl erswhich when assembled have atensile strength not
lessthan the tensile strength of the bars.

553.05 Concrete.  Construct prestressed concrete according to Section 552.
Construct reinforcing steel according to Section 554.

Do not place concrete in the forms until the placement of reinforcing steel,
prestressing steel, ducts, bearing plates, and other embedded material is ap-
proved. Placeand vibrate concretewith careto avoid displacing theembedded
material.

Make at |east 2 release strength test cylinders accordingto AASHTO T 23in
additiontothoserequired to determinethe 28-day compressivestrength. Cure
the release strength test cylinders with the concrete member they represent.

Rough cast the top surface of members against which concrete will be cast.
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Curethegirder in asaturated atmosphere of at least 90 percent rel ative humid-
ity. Curetime may be shortened by heating the outside of impervious forms
with radiant heat, convection heat, conducted steam, or hot air.

Apply radiant heat by means of pipes circulating steam, hot oil, hot water, or
el ectric heating elements. Inspect casting bedsto ensureuniform heat applica-
tion. Useasuitable enclosureto contain the heat. Minimize moistureloss by
covering all exposed concrete surfaces with plastic sheeting or liquid mem-
brane curing compound according to Subsection 552.15. Sandblast curing
compound from all surfaces to which concrete will be bonded.

Envelop the entire surface with saturated steam. Compl etely enclosethe cast-
ing bed with a suitable type of housing, tightly constructed to prevent the es-
cape of steam and exclude outside air. Use steam at 100 percent relative hu-
midity. Do not apply the steam directly to the concrete.

With hot air, the CO will approve the method to envelop and maintain the
girder inasaturated atmosphere. Never allow dry heat to touch the girder sur-
face.

With all heat curing methods:

(a)Keep all unformed girder surfacesin asaturated atmosphere throughout
thecuringtime.

(b) Embed a thermocouple (linked with a thermometer accurate to +3
°C) 150to 200 millimetersfrom thetop or bottom of the girder onitscenter-
lineand near its midpoint.

(c) Monitor with arecording sensor (accurate to +3 °C) arranged and cali-
brated to continuously record, date, and identify concrete temperature
throughout the heating cycle.

(d) Make the temperature record available to the CO.

(e)Heat concreteto no morethan 38 °C duringthefirst 2hoursafter placing
concrete and increase the temperature no more than 14 °C per hour to a
maximum of 80 °C.

(f)Cool concrete, after curing is complete, no morethan 14 °C per hour, to
38 °C.

(9) Keep thetemperature of the concreteabove 15 °C until thegirder reaches
releasestrength.
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Cure precast, prestressed members until the concrete has attained the release
compressive strength, required by the contract. The average strength of 2 test
cylindersshall begreater thantheminimum required strength. Theindividual
strength of any one cylinder shall not be more than 5 percent below the re-
quired strength.

553.06 Tensoning. Use hydraulic jacksto tension prestressing steel. Usea
pressure gauge or load cell for measuring jacking force.

Calibrate measuring devices at least once every 6 months or if they appear to
begiving erratic results. Calibratethejack and gauge asaunit withthecylin-
der extension in the approximate position that it will be at final jacking force.
Keep acertified calibration chart with each gauge.

If apressure gaugeisused, do not gauge loads lessthan 1/4 nor more than 3/4
of the total graduated capacity of the gauge, unless calibration data clearly
establishes consistent accuracy over awider range. Useapressure gaugewith
an accurate reading dial at least 150 millimetersin diameter.

Measure the force induced in the prestressing steel using jacking gauges and
take elongation measurements of the prestressing steel. If thereisadiscrep-
ancy of more than 7 percent between the measured elongation and that ex-
pected for thejacking force, check the entire operation, determinethe reasons
for thediscrepancy, and correct before proceeding. Recalibratejacking gauges
if their readings do not agree within 5 percent of each other. If the jacking
system is equipped with an automatic release valve that closes when the re-
quired prestressing forceisreached, strand el ongation measurementsare only
reguiredfor thefirst and last tendon tensioned and for at | east 10 percent of the
remaining tendons.

If aload cell is used, do not use the lower 10 percent of the manufacturer's
rated capacity of the load cell to determine the jacking force.

Do not exceed atemporary tensile stressin prestressing steel of 80 percent of
the specified minimum ultimatetensile strength of the prestressing steel. An-
chor prestressing steel at an initial stress that will result in the retention of a
working stress after all losses of not less than those required.
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For pretensioned members, do not allow theinitial rel ease stress after seating
andbeforeother lossesto exceed 70 percent of the specified minimumultimate
tensile strength of the prestressing steel for stressrelieved strandsand 75 per-
cent for low relaxation strands. For post-tensioned members, do not alow the
initial release stress after seating to exceed 70 percent of the specified mini-
mum ultimate tensile strength of the prestressing steel.

553.07 PretensonedMembers  Cast pretensioned memberstothetol erances
shownin Table 553-1.

(@) Prestressngged. Protect prestressing steel placed in the stressing bed
from contamination and corrosion if the stressing bed will be exposed to
weather for more than 36 hours before encasement in concrete.

Free all strands of kinks or twists. Accurately hold prestressing stedl in
position and tension according to Subsection 553.06. Do not allow strands
to unwind morethan oneturn. Keep arecord of the jacking force and elon-
gation measurements after the strands are tensioned to 20 percent of final
jacking force.

Tension prestressing steel totherequired stress. Includein elongation com-
putations strand anchorage slippage, splice slippage, horizontal movement
of abutments, and prestressing steel temperature changes between the time
of tensioning and the time when the concrete takesitsinitial set.
Maintainthe prestressbed forms, strands, and reinforcement bar temperature
within 14 °C of the temperature of the concrete to be placed in the forms.
Support strandswith rollers at points of direction change when strands are
tensioned in adraped position. Usefreerunning rollerswith minimal fric-
tion. Initially, when strands are tensioned and then pulled into the draped
position, tension to no more than the required tension minus the increased
tension dueto forcing the strand to adraped profile. If theload in adraped
strand at the dead end, as determined by elongation measurements, is less
than 95 percent of thejack |oad, tension the strand from both ends of the bed.
Maketheload, as computed from the sum of el ongations produced by jack-
ing at both ends, agree within 5 percent of the jack load.
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Within 3 hoursbeforeplacing concrete, check thetension onthe prestressing
strands. The method and equipment for checking theloss of prestress shall
be subject to approval by the CO. If strands are tensioned individually,
check each strand for loss of prestress. Retension to the original computed
jacking stressall strands that show aloss of prestressin excess of 3 percent.
If strands are tensioned in a group, check the entire group for total loss of
prestress. Release and retensiontheentiregroup if thetotal prestress shows
alossinexcessof 3 percent or if any individual strand appearssignificantly
different from the rest of the strandsin the group.

(b) Releasing steel. Release the prestress load to the concrete after the
concrete has attained its required rel ease compressive strength. Do not ex-
pose the concrete to temperatures below freezing for at least 7 days after
casting. Cut or release strands such that lateral eccentricity of the prestress
forcewill beminimized. Cut prestressing steel off flush with the end of the
member.

553.08 Storing, Transporting, and Er ecting. Do not ship prestressed con-
cretemembersuntil concrete cylinder testsmanufactured of the same concrete
and cured under the same conditionsasthe membersindicate that the concrete
in each member has attained the minimum required design strength and is at
least 14 days old.

Store, transport, and erect precast, prestressed girders, slab units, and box units
in the upright position with the points of support and directions of the reac-
tions, withrespect tothemember, approximately thesameaswhenthemember
isinitsfinal position. Prevent cracking or damage during storage, hoisting,
and handling of the precast units. Replace unitsdamaged by improper storage
or handling.

553.09 Pog-TensonedMembears  Construct post-tensioned membersto the
tolerances shownin Table 553-1. Construct supporting falsework so that the
superstructure is free to lift off the falsework and shorten during post-ten-
sioning. Detail formwork left inside box girdersto support the roadway slab
to offer minimum resistance to girder shortening due to shrinkage and post-
tensioning.
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(&) Ducts. Userigid, mortar tight, gal vanized ferrous metal ductsfabricated
with either wel ded or interl ocked seamswith sufficient strength to maintain
correct alignment during concrete placement and with minimumwall thick-
ness as follows:

(2) 0.55 millimeter for ducts < 65 millimeter diameter
(2) 0.70 millimeter for ducts > 65 millimeter diameter
(3) 0.35 millimeter when bar tendons are preassembled with the duct

Make positive metallic joints between duct sections. Do not make angles at
joints. Use waterproof tape at the joints. Bend ducts without crimping or
flattening. Useferrous metal or polyethylene couplings to connect ductsto
anchoringdevices.

Provideall ducts or anchorage assemblieswith metal pipesor other suitable
connectionsfor the injection of grout after prestressing.

Provide ductswith aninsidediameter at least 10 millimeterslarger than the
nominal diameter of asinglewire, bar, or strand tendon. For multiplewire,
bar, or strand tendons, provideaduct cross-sectional areaat least 2 timesthe
net area of the prestressing steel. When tendonsareto be placed by the pull-
through method, provideaduct cross-sectional areaat least 2.5timesthenet
area of the prestressing steel.

Securely fasten ductsin placeto prevent movement. Maintain distancesfrom
the forms by stays, blocks, ties, hangers, or other approved supports. Use
precast mortar blocksof approved shape and dimensions. Separatelayersof
ductsby mortar blocks. Cover theends of ductsto prevent the entry of water
or debris.

Vent al ductsfor continuousstructuresat the high points of theduct profile.
Makemortar tight ventswith 13-millimeter minimum diameter standard pipe
or suitableplastic pipe. Connect ventsto ductswith metallic or plastic struc-
tural fasteners. Do not use components that react with the concrete, cause
corrosion of the prestressing steel, or contain water soluble chlorides.

(b)Placingconcrete. Where the end of a post-tensioned assembly will not
be covered by concrete, recess the anchoring devices so that the ends of the
prestressing steel and all parts of the anchoring devicesare at least 50 milli-
metersinside the end surface of the members.
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Beforeplacing concrete, demonstratethat all ductsare unobstructed. Imme-
diately after concrete placement, blow out the metal conduit with com-
pressed, oil-free air to break up and remove all mortar in the conduit before
it hardens. Approximately 24 hours after the concrete placement, flush the
metal conduits with water containing lime (calcium oxide) or slaked lime
(calcium hydroxide) intheamount of 12 gramsper liter. Blow thewater out
with compressed, oil-freeair.

For post-tensioned members that are to be steam cured, do not install pre-
stressing steel until curing iscomplete.

(c) Anchoragesand digribution.  Give at least a 10 days advanced notice
beforeinstalling end fittings or heading wires.

When wires are used, provide an edge distance for any holefor prestressing
wirethrough astressing washer, unthreaded bearing ring, or plate of at least
6 millimeters from the root of any threads or the edge of any ring, plate, or
washer.

Anchor post-tensioned prestressing steel at the ends by means of permanent
type anchoring devices capabl e of devel oping not lessthan 95 percent of the
ultimatetensile strength of the prestressing steel. 1f theanchoring deviceis
sufficiently large and is used in conjunction with a steel grillage embedded
intheconcretethat effectively distributestheanchor load to the concrete, the
stedl distribution plates or assemblies may be omitted.

Enclose loop tendon anchoragesin ductsfor their entire length.

(d)Predressngged. Useacorrosioninhibitor to protect prestressing steel
installed in ducts before placing and curing of the concrete. Useacorrosion
inhibitor that does not adversely affect the steel, concrete, or bond strength
of the steel to concrete.

If prestressing steel isinstalled in the ducts after concrete curing, stressing,

and grouting are completed within 10 days after installation, no corrosion
inhibitor isrequired.
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() Pogt-tendoning.  Wait at least 10 days after the last concrete has been
placed in the member or until tests on concrete cylinders indicate that the
concrete hasattai ned the minimum compressivestrength. Demonstratethat
the prestressing stedl is free and unbonded in the duct. Straighten wiresif
necessary to produce equal stressin all wires, wire groups, or parallel lay
tendonsthat are stressed simultaneously. Removeall sideformsfor girders
before post-tensioning.

Record gauge pressures and prestressing steel elongation at all timeswhile
tensioning prestressing steel and submit records.

Determine the friction loss in the prestressing process (i.e., the difference
between tension at the jack and minimum tension in the prestressing steel)
according to the AASHTO Standard Specifications for Highway Bridges.

Use suitable shims or other approved devices to attain the specified anchor
Set loss.

(f)Grouting. Bond all post-tensioned prestressing steel to the concrete by
filling the void space between the duct and tendon with grout. Provide pre-
stressing steel to be bonded to the concrete, which isfree of dirt, loose rust,
grease, or other del eterious substances.

Use grouting equipment capable of grouting at a pressure of at least 0.7
megapascal swith apressuregaugewith afull-scalereading of not morethan
2.1 megapascals. Fit grout injection pipeswith positive mechanical shutoff
valves. Fit ventsand g ection pipeswith valves, caps, or other devices capa-
ble of withstanding the pumping pressures.

Determine pumpability of the grout according to FLH T 502. The efflux
time of a grout sample immediately after mixing shall not be less than 11
seconds. When hot weather conditions may cause quick setting of thegrout,
cool the grout by approved methods, as necessary, to prevent blockages
during pumping operations. When freezing weather conditionsarepossible
during and following placement of grout, protect the grout from damage by
freezing according to PT1 Post-Tensioning Manual Recommended Practice
for Grouting of Post-Tensioned Prestressed Concrete, Section 3.3.7, 5th
edition.
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Provide standby flushing equipment capabl e of devel oping apumping pres-
sure of 1.7 megapascals and of sufficient capacity to flush out any partially
grouted ducts.

Cleanall ductsof material that wouldimpair bonding of thegrout or interfere
with grouting procedures. Blow out each duct with compressed, oil-freeair.

Passall grout through ascreen with 2 millimeters maximum clear openings
before entering the grout pump. Completely fill the duct from the low end
with grout under pressure. Pump grout continuously through the duct and
waste at the outlet until no visible slugs of water or air are gjected, and the
efflux time of gjected grout is not less than 11 seconds.

Closeall ventsand openingsand increase the grouting pressure at theinjec-
tionendto at least 0.7 megapascalsand hold for at least 10 seconds. Do not
remove or open valves and caps until the grout has set.

Abrasiveblast clean the concrete surface of recessed anchorage assemblies.
Fill anchor recesses with concrete conforming to the requirements for the
structureand finish flush.

Remove ends of vents 25 millimeters bel ow the roadway surface after grout-
ing has been completed.

Do not release the falsework under the bottom slab supporting the super-
structureuntil at |east 48 hoursafter grouting of the post-tension prestressing
steel or until the grout strength is obtained.

553.10 Painting Sted.  Use awire brush or abrasive blast to remove all dirt
and residue not firmly bonded to the metal or concrete surfaces. Clean and
paint the exposed ends of the prestress steel, post-tension anchor head assem-
blies, and a25-millimeter strip of adjoining concrete.

Mix zinc-rich paint conforming to FSS TT-P-641. Work the paint into al

voidsintheprestressingtendons. Apply onethick coat to surfacesthat will be
covered with concrete. Apply 2 coats to surfaces not covered with concrete.
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Table553-1
Prestressed ConcreteMember Tolerances

Description

Tolerance

Precast Girders With Cast-1n-Place Deck®

Length

+10 mm/10 m, £25 mm max.

Width (overall)

+10 mm, -5 mm

Depth (overall)

+15 mm, -5 mm

Depth (flanges)

-5 mm

Width (web)

+10 mm, -5 mm

Sweep®?

3mm/3m

Variation from end squareness or skew

+15 mm/m, £25 mm max.

Camber variation from design camber

+3mm/3m
+15 mm, max. < 25 m length
+25 mm, max. > 25 m length

Position of strands:

Individual +5 mm - bundled
Bundled +15mm
Position from design location of deflection points | £500 mm
for deflected strands
Position of plates other than bearing plates +25 mm
Position of bearing plates +15 mm
Tipping and flushness of plates +5 mm
Tipping and flushness of bearing plates +5mm
Position of inserts for structural +15mm
connections
Position of handling devices:
Parallel to length +150 mm
Transverse to length +25 mm
Position of stirrups:
Longitudinal spacing +50 mm
Projection above top +20 mm

Local smoothness®

+6 mm in 3 m any surface

(1) AASHTO | Beams and Bulb Tee Girders

(2) Variation from straight line parallel to centerline of member.
(3) Does not apply to top surface |eft rough to receive atopping or to visually concealed

surfaces.
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Table553-1 (continued)
Prestressed ConcreteMember Tolerances

Description Tolerance
Precast Girders Used In Multi-Beam Decks®

Length +20 mm
Width (overdl) +5mm
Depth (overall) +5mm
Depth (top flange) +15 mm
Depth (bottom flange) +15 mm, -5 mm
Width (web) +10 mm
Sweep 5)
Up to 12 m member length +5mm
12 to 18 m member length +10 mm
Greater than 18 m member length +15 mm
Variation from end squareness or skew +10 mm/m
Horizontal +15 mm max.
Vertica +15mm
Camber variation from design camber +3 mm/3 m, £15 mm max.
Differential camber between adjacent 6 mm/3 m, 20 mm max.

members of the same design

Position of Strands:
Individual +5mm
Bundled +5mm
Position from design location of deflection points | 500 mm
for deflected strands

Position of plates other than bearing plates +25 mm
Tipping and flushness of plates +5mm
Position of inserts for structural +15mm
connections
Position of handling devices:
Parallel to length +150 mm
Transverse to length +25 mm

(4) Box beams, dabs, decked bulb tee, and multi-stem girders.
(5) Variation from straight line parallel to centerline of member.
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Table553-1 (continued)
Prestressed ConcreteMember Tolerances

Description Tolerance
Precast GirdersUsed In Multi-Beam Decks

Position of stirrups:

Longitudinal spacing +25 mm
Projection above top +5 mm, -20 mm
Tipping of beam seat bearing area +5 mm
Position of dowel tubes +15mm
Position of tie rod tubes:
Parallel to length +15 mm
Vertica +10 mm
Position of dab void:
End of void to center of tie hole +15 mm
Adjacent to end block +25 mm
Local smoothness © +6 mmin 3 m any surface

Post-Tension Members

Position of post tensioning ducts +5 mm

Position of tendon anchorage bearing plates +5 mm

(6) Does not apply to top surface |eft rough to receive atopping or to visually concealed
surfaces.

553.11 Acceptance.  Prestressing steel, reinforcingsteel, anchor devices, elas-
tomeric bearings, and material for concrete and grout will be evaluated under
Subsection 106.03. Furnish production certifications for thefollowing:

(a) Portland cement
(b) Prestressing steel
(c) Reinforcing steel

Grouting will be evaluated under Subsections 106.02 and 106.04. See Table
553-2 for sampling and testing requirements.
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Concrete for precast, prestressed concrete members will be evaluated under
Subsections 106.02, 106.03, and 106.04. See Tables 552-7 and 553-2 for
sampling andtesting requirements.

Concretefor post-tensioned, cast-in-place concrete memberswill beeval uated
under Section 552.

Construction of precast, prestressed concrete members and post-tensioned,
cast-in-place concrete members will be evaluated under Subsections 106.02
and 106.04.

Reinforcing steel will be evaluated under Section 554.

Falsework and forms will be evaluated under Section 562.

M easur ement
553.12 Measure precast, prestressed structural concrete members by the each
or by the meter. Do not measure reinforcing steel or concrete for precast,
structural concrete members.
M easure prestressing system by the lump sum.
Measure the concrete for post-tensioned, cast-in-place concrete structures
under Section 552. Measure the reinforcing steel for post-tensioned, cast-in-
place concrete structures under Section 554.

M easure prestressed piling under Section 551.

Payment
553.13 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that

areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.
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Payment will be made under:
Pay Item
55301 Precast, prestressed concrete structural

members _(description)
55302 Precast, prestressed concrete structural

members _(description)
55303 Prestressing system

418
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Table 553-2
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Prestressed Concrete Making test specimens AASHTOT 23 In addition to the test cylinders Discharge stream at point
Compressive strength AASHTOT 22 required to determine 28-day of placement @
strength, cast 2 release cylinders
for each concrete member. @
Grout Flow of grout mixture FLH T 502 Each mixture Each source

(1) Sample according to AASHTO T 141 except composite samples are not required.
(2) Curethe release strength cylinders with the concrete member that they represent.

€GG uondes



Section 554.) REINFORCING STEEL

Description
554.01 Thiswork consists of furnishing and placing reinforcing steel.

Material
554.02 Conform to the following Subsection:

Reinforcing steel 709.01

Congtruction Requirements

554.03 Order Ligs. Onreinforcing steel order lists, use the same respective
bar marksfor labeling as shown on the plans. Submit all order listsand bend-
ing diagrams for acceptance. Acceptance does not relieve the Contractor of
responsibility for theaccuracy of thelistsand diagrams. Do not order material
until thelistsand diagrams are accepted.

Donot fabricatevertical reinforcement in columns, walls, piers, and shaftsuntil
footing elevations are established in the field.

554.04 Identification. Ship bar reinforcement in standard bundles, tagged
and marked according to CRSI Manual of Sandard Practice.

554.05 Bending.  Fabricate reinforcing bars according to ACI SP 66. Cold
bendall reinforcing barsthat requirebending. Limit theoverall height or drop
bending tolerance of deck truss barsto plus 0 millimeters or minus 6 millime-
ters. Do not bend bars partially embedded in concrete except as shown on the
plans or otherwise permitted.

When the dimensions of hooks or the diameter of bends are not shown on the
plans, provide standard hooks conforming to ACI SP 66.

554.06 Protectionof Material.  Storereinforcing steel above the ground on
platforms, skids, or other supports. Protect from physical damage, rust, and
other surface deterioration.

Use reinforcing steel only when the surface is clean and the minimum

dimensions, cross-sectional area, and tensilepropertiesconformtothephysical
requirementsfor the size and grade of steel specified.
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Do not usereinforcing steel that iscracked, laminated, or iscovered with dirt,
rust, loose scale, paint, grease, oil, or other deleterious material.

554.07 Epoxy Coated Reinforcing Stedl. Support coated bars on padded
contact areas. Pad all bundled bands. Lift with a strong back, multiple sup-
ports, or aplatform bridge. Prevent bar to bar abrasion. Do not drop or drag
bundles.

Before placement, inspect coated bars for damage to the coating. Patch all
defectsinthecoating that arediscernabl eto theunaided eyewith aprequalified
patching/repair material accordingto AASHTO M 284M. Clean areasto be
patched by removingall surfacecontaminantsand damaged coating. Roughen
the area to be patched before applying the patching material. Whererust is
present, removetherust by blast cleaning or power tool cleaningimmediately
before applying the patching material.

Promptly treat the bar according to theresin manufacturer'srecommendations
and before detrimental oxidation occurs. Overlap the patching material onto
theoriginal coating for 50 millimetersor asrecommended by themanufacturer.
Provide aminimum 200-micrometer dry film thickness on the patched areas.

Take necessary steps to minimize damage to the epoxy coating of installed
bars. Clean and patch any damage to the coating noted after installation as
described above.

Field repairswill not be allowed on barsthat have severely damaged coatings.
Replace barswith severely damaged coatings. A severely damaged coatingis
defined as a coating with atotal damaged areain any 0.5-meter length of bar
that exceeds 5 percent of the surface area of that portion of the bar. Coat me-
chanical splices after splice installation according to AASHTO M 284M for
patching damaged epoxy coatings.

554.08 Placingand Fastening.  Support the bars on precast concrete blocks
or metal supports according to the Manual of Standard Practice of the Con-
crete Reinforcing Steel Institute. Attach concrete block supports to the sup-
ported bar with wire cast in the center of each block. Useclass1 (plastic pro-
tected) or class 2, type B (stainless steel protected) metal supportsin contact
with exposed concrete surfaces. Use stainless steel conforming to ASTM A
493 type 430.
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Coat chairs, tie wires, and other devices used to support, position, or fasten
epoxy coated reinforcement with a dielectric material. Do not use plastic
supports.

Space slab bar supports no more than 1.2 meters apart transversely or longi-
tudinally. Do not use bar supports either directly or indirectly to support run-
ways for concrete buggies or other similar construction loads.

Space parallel bars within 38 millimeters of the required location. Do not
cumulate spacing variations. Theaverage of any two adjacent spacesshall not
exceed the required spacing.

Provide 50 millimeters clear cover for al reinforcement except as otherwise
shown on the plans.

Placereinforcing steel in deck slabswithin 6 millimeters of the vertical plan
location. Tiebridge deck reinforcing barstogether at all intersections except
where spacing is less than 300 millimeters in both directions, in which case
alternate intersections may betied. Check the clear cover over deck reinforc-
ing steel using a template before placing deck concrete. Replace damaged
supports.

Tie bundle bars together at intervals not exceeding 2 meters. Do not bundle
bars unless the location and splice details are specified.

Do not place concretein any member until the placement of the reinforcement
is approved.

554.09 Splices.  Splicing, except asshown onthe plans, isnot permitted with-
out approval. Providelaplengthsshown ontheplans. Splicereinforcing bars
only where shown on the plans or accepted drawings. Do not place slab bar
mechanical splices adjacent to each other.

Makelapped splicesby placing thereinforcing barsin contact and wiring them
together so as to maintain the alignment and position of the bars.

If welding of reinforcing stedl is permitted by the contract, the welds shall

conformto AWSD 1.4. Do not weld reinforcing stedl if the chemical compo-
sition of the steel exceeds the percentagesin Table 554-1.
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Table554-1
Reinforcing Sted Components
Chemical Compostion Per cent
Carbon (C) 0.30
Manganese (MA) 1.50
Carbon Equivalent (C.E.) 0.55

Use welders that are currently certified. When required in the contract, test
eachweld using magnetic particle, radiography, or other nondestructiveinspec-
tiontechniques.

Mechanical couplersmay beusedinlieu of welding if approved. Usecouplers
with astrength that isat least 125 percent of therequired yield strength of the
reinforcing steel.

If welded wirefabricisshippedinrolls, straighteninto flat sheetsbefore plac-
ing. Splice sheets of mesh or bar mat reinforcement by overlapping not less
than 1-mesh width plus50 millimeters. Securely fasten at the ends and edges.
554.10 Acceptance. Reinforcing steel and epoxy coating material will be
evaluated under Subsections106.02 and 106.03. Furnish aproduction certifi-
cation with each shipment of reinforcing steel.

Placement of reinforcing steel will be evaluated under Subsections 106.02 and
106.04.

M easur ement

554.11 Measurereinforcing steel by thekilogram excluding lapsadded for the
Contractor'sconvenience.
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Payment

554.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
55401 Reinforcing steel Kilogram
55402 Epoxy coated reinforcing steel Kilogram
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Section 555.) STEEL STRUCTURES
Description
555.01 Thiswork consistsof constructing steel structures and the steel struc-

ture portions of composite structures. 1t includes furnishing, fabricating, and
erecting structural steelsand incidental metal construction.

Material

555.02 Conform to the following Sections and Subsections:

Bearing devices 564
Boltsand nuts 717.01(d)
Castings 717.04
Elastomeric compression joint seals 717.16
Falsework 562
Galvanized coatings 717.07
High-strength bolts, nuts, and washers 717.01(e)
Painting 563
Pinsandrollers 717.03
Sheet lead 717.08
Steel forgings 717.02
Steel grid floors 717.09
Steel pipe 717.06
Structural steels 717.01
Welded stud shear connectors 717.05

Congtruction Requirements

555.03 General. Fabricate the structural steel in afabricating plant that is
certified under the AISC Quality Certification Program. Fabricate fracture
critical elementsaccordingtothe AASHTO Guide Specificationsfor Fracture
Critical Non-Redundant Steel Bridge Members.

Perform welding and weld qualification tests according to the provisions of
ANSI/AASHTO/AWS Bridge Welding Code D1.5.

555.04 Noticeof Beginningof Work.  Givewritten notice 21 days beforethe

beginning of work at the shop. Do not manufacture any material or perform
any work in the shop before notification.

425



Section 555

555.05 Ingpection.  Structural steel may be inspected at the fabrication site
according to Subsection 106.06.

Ultrasonically inspect all girder flangesbeforefabrication accordingto ASTM
A 578M, except asfollows:

(a) Inspect after the flanges are stripped from the master plate.

(b)Sections 6 and 7 acceptance standardsdo not apply. Use supplementary
requirement S2.1 for acceptance standards.

(c)Flanges may beinspected inthe plant or warehousewheretheflangesare
stripped.

Furnish a copy of al mill orders and certified mill test reports. Show on the
mill test reportsthe chemical analysesand physical test resultsfor each heat of
steel used in the work.

If approved, furnish production certifications, in lieu of mill test reports for
material that normally isnot supplied with mill test reportsand for items such
asfills, minor gusset plates, and similar material when quantitiesaresmall and
the material istaken from stock.

Includeinthe certified mill test reportsfor steel swith specified impact values,
in addition to other test results, the results of Charpy V-notch impact tests.
When fine-grain practiceis specified, confirm on thetest report that the mate-
rial was so produced. Furnish copies of mill orders at the time orders are
placed withthemanufacturer. Furnish certified mill test reportsand production
certifications before the start of fabrication using material covered by these
reports. Furnish, from the manufacturer, aproduction certification according
to Subsection 106.03.

555.06 Drawings (Shop Drawings, Erection Drawings, and Transporta-

tion Drawings). Prepare and submit drawings according to Subsection
104.03. Acceptance of the drawings coversthe requirementsfor strength and
detail only. No responsibility isassumed for errorsin dimensions.

(&) Shopdrawings.  Show full, detailed dimensionsand sizes of component

partsof thestructureand detail sof all miscellaneousparts(suchaspins, nuts,
bolts, drains, weld symbols, etc.) on shop drawings for steel structures.
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Where specific orientation of platesisrequired, show thedirection of rolling
of plates. Cut flanges and webs of plate girders from plates so the long di-
mension of the girder parallelstherolling direction.

| dentify on the shop drawings the type and grade of each piecethat isto be
made of steel other than AASHTO M 270M grade 250 steel.

Show on the shop drawings assembly marksthat are cross-referenced to the
original pieces of mill steel and their certified mill test reports.

The location of all shop welded splices shown on the shop drawings are
subject to approval. Locate all shop welded splicesto avoid points of maxi-
mumtensileor fatiguestress. Locate splicesinwebsat least 300 millimeters
fromshop splices, butt jointsinflanges, or stiffeners. Additional nondestruc-
tive tests may be required on shop welded splices.

(b) Erection drawings. Submit drawings fully illustrating the proposed
method of erection. Show details of all falsework bents, bracing, guys,
dead-men, lifting devices, and attachmentsto thebridgemembers. Show the
seguenceof erection, location of cranesand barges, cranecapacities, location
of lifting points, and masses of bridge members. Show complete detailsfor
all anticipated phases and conditions of erection. Calculations may be re-
quiredtodemonstratethat all owablestressesarenot exceeded and that mem-
ber capacitiesand final geometry will be correct. See Subsection 562.03 for
additional requirements.

(c) Camber diagram.  Furnish acamber diagram that shows the camber at
each panel point of trussesor archribsand at thelocation of field splicesand
fractions of span length (quarter points minimum) of continuous beamsand
girdersor rigidframes. Onthecamber diagram, show calculated cambersto
be used in preassembly of the structure as required in Subsection 555.15.

(d) Trangportation drawings.  Show all support points, tie-downs, tem-
porary stiffening trusses or beams, and any other details needed to support
and brace the member. Provide calculation sheets showing dead load plus
impact stresses induced by the loading and transportation procedure. Use
impact stresses of at least 200 percent of the dead load stress. Use atotal
load, including impact, of not less than 300 percent of the dead load.
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If required, furnish transportation drawingsfor acceptance.

Ship and store all members, both straight and curved, with their webs verti-
cal.

555.07 Storageof Material.  Store structural material above the ground on
platforms, skids, or other supports. Keep material free from dirt, grease, and
other foreign matter and provide appropriate protection from corrosion.

555.08 Fabrication.

(@ I dentificationof deds.  Useasystem of assembly-marking of individual
piecesand cutting instructionsto the shop (generally by crossreferencing of
theassembly-marksshown ontheshop drawingswiththecorrespondingitem
covered onthemill purchaseorder) that maintainstheidentity of theoriginal
piece.

Material may be furnished from stock which can beidentified by heat num-
ber and mill test report.

During fabrication, up to the point of assembling members, show clearly and
legibly the specification of each piece of stedl (other than grade 250 steel) by
writing the material specification on the piece or using the identification
color code shown in Table 555-1.

Table555-1
I dentification Color Codes

Grade Color

345 Greenand Yellow

345W Blueand Y€llow

485W Blue and Orange
690 Red

690W Red and Orange
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For other steels (except grade 250 steel) not shown in Table 555-1 or in-
cluded in AASHTO M 160M, provide information on color code used.

Mark for grade by steel die stamping, or by asubstantial firmly attached tag,
piecesof steel (other than grade 250 steel) that before assembling into mem-
berswill be subject to fabricating operations (such as blast cleaning, galva
nizing, heating for forming, or painting) which might obliterate paint color
code marking. Wherethe steel stamping method is used, place theimpres-
sionson the thicker tension-joint member intransition joints.

The maximum allowed depth of the impression is 0.25 millimeters. Usea
tool that will make character sizeswith corresponding faceradii asshownin
Table 555-2. Avoid impressions near edges of tensile-stressed plate mem-
bers.

Table555-2
Szeof Sed Die Samp Markings
Character Sze Minimum Face
Radii
3mm 0.2 mm
5mm 0.1 mm
6 mm 0.3 mm

Use low-stress type steel die stamps. Do hot use die stamps on fracture-
critical members.

If requested, furnish an affidavit certifying that throughout the fabrication
operation, theidentification of steel has been maintained.

Heat curving of steel girdersis not allowed.

Donot drill, cut, or weld portions of structural membersunlessshowninthe
plansor approved inwriting.
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(b) Plates.

(1) Direction of rolling.  Unless otherwise shown on the drawings, cut
and fabricate steel platesfor main members and splice platesfor flanges
and main tension members, not secondary members, so that the primary
direction of rolling is parallel to the direction of the principal tensile
and/or compressive stresses.

(2) Plate cut edges.

(a) Edge planing. Remove sheared edges on plates thicker than 15
millimeters to a depth of 5 millimeters beyond the original sheared
edge, or beyond any re-entrant cut produced by shearing. Fillet re-
entrant cuts before cutting.

(1) Oxygen cutting. Oxygen cut structural steel according to
ANSI/AASHTO/AWS Bridge Welding Code D1.5.

(2) Visual inspection and repair of plate cut edges. Visualy in-
spect and repair plate cut edges. The cut edges shall conform to
ANSI/AASHTO/AWS Bridge Welding Code D1.5.

(b) Flangeplates. Furnish flange plateswith either oxygen cut edges
that have the corners chamfered at least 2 millimeters by grinding or
furnish Universal Mill plates unless oxygen cut edges are required.

(c) Web plates. Oxygen cut to the prescribed camber web plates of
built-up beamsand girders, box girders, and box arches. Cut sufficient
extra camber into the webs to provide for all camber losses due to
welding, cutting, etc.

(d) Trussmembers. Prepare, by oxygen cutting, all longitudinal edges
of all plates in welded sections of truss web and chord members.
Chamfer, by grinding the edges of the corners of plates not joined by
welding, at least 2 millimeters.
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(e) Stiffenersand connectionplates. Stiffenersand connection plates
welded transverse to girder webs and flanges may be furnished with
sheared edges provided the plate thickness does not exceed 20 milli-
meters. Universal mill plate may be used provided its thickness does
not exceed 25 millimeters. Furnish other stiffeners and connection
plates with oxygen cut edges.

(f) Lateral gusset plates. Oxygen cut, parallel to lines of stress, gusset
plates and other connections welded parallel to lines of stressin ten-
sion members where the plate thickness exceeds 10 millimeters.
Bolted lateral gusset plates may be furnished with sheared edges pro-
vided the thicknessislessthan or equal to 20 millimeters.

(g) Spliceplatesand gusset plates. Furnish girder and stringer splice
plates and truss gusset plates with oxygen cut edges.

(h) Bent plates. Furnish unwelded, load-carrying, rolled-steel plates
to be bent as follows.

Take material from the stock plates such that the bend line will be at
right angles to the direction of rolling, except that cold-bent ribs for
orthotopic-deck bridges may be bent with bend linesin the direction
of rolling.

Before bending, round the corners of the platesto aradius of 2 milli-
meters throughout the portion of the plate where the bending occurs.

(1) Cold bending. Cold bend so that no cracking of the plate oc-
curs. Usetheminimumbendradii shownin Table555-3 measured
to the concave face of the metal.

Allow for springback of grades 690 and 690W steels equal to

about three timesthat for grade 250 steel. Use alower die span of
at least 16 times the plate thickness for break pressforming.
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(2) Hot bending. If aradius shorter than the minimum specified
for cold bending is essential, hot bend the plates at atemperature
not greater than 650 °C, except for grades 690 and 690W. When
grades690 and 690W steel platesareheated to temperaturesgreat-
er than 605 °C, requench and temper according to the producing
mill'sstandard practice.

Table555-3
Minimum Bending Radii
Plate Thickness- (t) Bending
(mm) Radius®
<13 2(t)
Over 13t0 25 2.5(t)
Over 25 to 38 3(t)
Over 38to0 64 3.5(t)
Over 64 to 102 A(1)

(1) Bend radii for al grades of structural steel.

(c) Fit of stiffeners. Fabricate (mill, grind, or weld as shown on the plans
or as specified) end bearing stiffenersfor girders and stiffenersintended as
supports for concentrated loads to provide full bearing on the flanges to
which they transmit load or from which they receive load. Fabricate
intermediate stiffenersnot i ntended to support concentrated | oadsto provide
atight fit against the compression flange.

(d)Abuttingjoints.  Mill or saw cut abutting jointsin compression members
of trussesand columnsto giveasquarejoint and uniformbearing. Themaxi-
mum allowed opening at other joints, not required to befaced, is10 millime-
ters.

(e) Facing of bearing surfaces.  Finish bearing and base plates and other
bearing surfaces that will come in contact with each other or with concrete
tothe ANSI surface roughness defined in ANSI B46.1, Surface Roughness,
Waviness and Lay, Part |, as shown in Table 555-4.
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Table555-4
ANSI Surface Roughness Values
SurfaceRoughness
Bearing Surface Value

()

Steel slabs 50

Heavy platesin contact in shoes to be welded 25

Milled ends of compression members, milled or 13

ground ends of stiffenersand fillers

Bridge rollers and rockers 6

Pins and pin holes 3

Sliding bearings 3

Machine sliding bearings that have a surface roughness greater than 2 mi-
crometers according to ANSI so thelay of thecut isparallel tothedirection
of movement.

Fabricate parts in bearing to provide a uniform even contact with adjacent
bearing surface when assembled. Limit maximum gap between bearing
surfacesto 1 millimeter. Base and sole plates that are plane and true and
have a surface roughness not exceeding the above tabul ated values need not
be machined, except machine siding surfaces of base plates.

Do not machine surfaces of fabricated membersuntil all fabrication on that
particular assembly or subassembly iscomplete. M achinemetal components
that areto be heat treated after heat treatment.

(f) Straightening material.  If approved, straighten plates, angles, other
shapes, and built-up members by methods that will not produce fracture or
other damage to the metal. Straighten distorted members by mechanical
meansor, if approved, by carefully planned proceduresand supervised appli-
cation of alimited amount of localized heat. Userigidly controlled proce-
duresand do not exceed thetemperaturesspecified in Table 555-5when heat
straightening grades 485W, 690, and 690W steel members.
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Table555-5
Heat Straightening Temper atures
Material to be Straightened Maximum Temperature
Grade 485W > 150 mm from weld 580 °C
Grade 485W < 150 mm from weld 480 °C
Grade 690 or 690W > 150 mm from weld 605 °C
Grade 690 or 690W < 150 mm from weld 510 °C

Inall the other steels, do not exceed 650 °C in the heated area. Control the
application by temperature-indicating crayons, liquids, or bimetal thermome-
ters.

Keep partsto be heat straightened and substantially free of external forces
and stress, except stressesresul ting from mechanical meansusedin conjunc-
tion with the application of heat.

Evidence of fracture following straightening of a bend or buckle will be
cause for rgjection of the damaged piece.

555.09 Annealing and Stress Rdieving. Machine, finish bore, and s-
traighten anneal ed or normalized structural membersafter heat treatment. Nor-
malize and anneal (full annealing) accordingto ASTM A 919. Maintain uni-
form temperatures throughout the furnace during the heating and cooling so
that the temperature at no two points on the member will differ by more than
60 °C at any onetime.

Do not anneal or hormalize members of grades 690/690W or 485W steels.
Stressrelieve these grades only with approval.

Record each furnace charge, identify the pieces in the charge and show the
temperaturesand schedule actually used. Provideproper instruments, includ-
ing recording pyrometers, for determining at any time the temperatures of
membersinthefurnace. Makerecordsof thetreatment operation availablefor
approval. The maximum allowed holding temperature for stress relieving
grades 690/690W and grade 485W steelsis605 °C and 580 °C, respectively.
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Stressrelieve members (such as bridge shoes, pedestal's, or other partsthat are
built up by welding sections of plate together) according to Subsection 4.4 of
ANSI/AASHTO/AWS Bridge Welding Code D1.5.

555.10 Bolt Holes.  Punch or drill al bolt holes. Material forming the parts
of amember that iscomposed of not more than 5 thicknesses of metal may be
punched 2 millimeterslarger than the nominal diameter of the boltswherethe
thickness of the material isnot greater than 20 millimetersfor structural steel,
15millimetersfor high-strength steel, or 15 millimetersfor quenched and tem-
pered alloy steel, unless subpunching and reaming is required under (h), the
preparation of field connections.

Wherethere are morethan five thicknesses or where any of the main material
is thicker than 20 millimeters for structural steel, 15 millimeters for
high-strength steel, or 15 millimeters for quenched and tempered alloy steel,
either subdrill and ream or drill all holesfull size.

If required, either subpunch or subdrill (subdrill if thicknesslimitation governs)
5 millimeterssmaller and, after assembling, ream 2 millimeterslarger or drill
full sizeto 2 millimeterslarger than the nominal diameter of the bolts.

(a) Punched holes. Use adie diameter that is not more than 2 millimeters
larger than the punch diameter. Ream holesthat require enlarging to admit
bolts. Clean cut the holes without torn or ragged edges.

(b)Reamedor drilledholes.  Ream or drill holessothey arecylindrical and
perpendicular tothemember. Wherepractical, direct reamersby mechanical
means. Remove burrs on the outside surfaces. Ream and drill with twist
drills, twist reamers, or roto-broach cutters. Assemble and securely hold to-
gether connecting parts that are being reamed or drilled and match-mark
before disassembling.

(©)Accuracyofholes.  Holesnot morethan 1 millimeter larger in diameter
than the true decimal equivalent of the nomina diameter of the drill or
reamer are acceptable. The slightly conical hole resulting from punching
operations is acceptable. The width of dotted holes produced by flame
cutting or acombination of drilling or punching and flamecutting shall beno
more than 1 millimeter greater than the nominal width. Grind flame cut
surfaces smooth.
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(d) Accuracy of hole group beforereaming. Accurately punch full size,
subpunched, or subdrilled holessothat after assembling (beforeany reaming
isdone) acylindrical pin 3millimeterssmaller indiameter than the nominal
size of the punched hole may be entered perpendicular to the face of the
member, without drifting, inat least 75 percent of the contiguousholesinthe
same plane. Punched pieces not meeting this requirement will be rejected.
Holes, through which a pin 5 millimeters smaller in diameter than the
nominal size of the punched hole cannot be inserted, will be rejected.

(e) Accuracy of holegroup after reaming. After reaming, the maximum
allowed offset of 85 percent of any contiguous group of holes through
adjacent thicknesses of metal is 1 millimeter.

Usesteel templ ateshaving hardened steel bushingsinholesaccurately dime-
nsioned from the centerlines of the connection asinscribed on the template.
Use connection centerlines when locating templates from the milled or
scribed ends of members.

(f) Numerically-controlled drilled field connections. In lieu of drilling
undersized holes and reaming while assembled, or drilling holes full-size
while assembled, drilling or punching bolt holes full-size in unassembled
pieces and/or connections, including templates for use with matching
undersized and reamed holes by means of suitable numerically-controlled
(N/C) drilling or punching equipment isallowed.

(g) Holesfor ribbed bolts, tur ned bolts, or other approved bearing-type
bolts. Provide finished holeswith adriving fit.

(h) Preparationof fiddconnections.  Subpunch or subdrill and reamwhile
assembled, or drill full sizeto asteel template, the holesin field connections
andfield splicesof main membersof trusses, arches, continuousbeam spans,
bents, towers (each face), plate girders, and rigid frames.

Holesfor field splices of rolled beam stringers continuous over floor beams
or cross frames may be drilled full-size unassembled to a steel template.
Holesfor floor beams or cross frames may be drilled full size unassembled
to asteel template. Subpunch and ream whileassembled, or drill full sizeto
asteel template, al holesfor floor beam and stringer field end connections.
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When reaming or drilling full size field connection holes through a steel
template, carefully locate and position the template and firmly bolt in place,
beforedrilling. Useexact duplicatesof templatesused for reaming matching
members, or the opposite faces of a single member. Accurately locate
templates used for connections on like parts or members so that the parts or
members are duplicates and require no match-marking.

For any connection, in lieu of subpunching and reaming or subdrilling and
reaming, holesdrilledfull sizethroughall thicknessesor material assembled
in proper position may be used.

555.11 Pins and Rollers. Accurately fabricate pins and rollers that are
straight, smooth, and freefrom flaws. Forge and anneal pinsand rollersmore
than 225 millimetersin diameter. Pinsand rollers 225 millimetersor lessin
diameter may be either forged and annealed or cold-finished carbonsteel
shafting.

In pinslarger than 225 millimeters in diameter, bore a hole not less than 50
millimetersindiameter full length along the pin axisafter theforging hasbeen
allowed to cool to a temperature below the critical range (under suitable
conditionsto prevent damage by too rapid cooling and before being anneal ed).

(@ Boringpinhales.  Bore pin holestrue to the specified diameter, smooth
and straight, at right angles with the axis of the member and parallel with
each other. Producethefinal surface using afinishing cut.

Produceapin holediameter that doesnot exceed that of the pin by morethan
0.50 millimeter for pins 125 millimeters or less in diameter, or by 1
millimeter for larger pins.

The maximum allowed variation of the outside-to-outside distance of end
holes in tension members and the inside-to-inside distance of end holesin
compression membersis1 millimeter from that specified. Borepinholesin
built-up members after the member has been assembl ed.

(b) Threadsfor boltsand pins. ~ Provide threads on all bolts and pins for
structural steel construction that conform to the Unified Standard Series
UNC ANSI B1.1, class 2A for external threads and class 2B for internal
threads, except when pin ends have a diameter of 35 millimeters or more,
provide six threads per 25 millimeters.
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555.12 Eyebars. Pin holes may beflame cut at least 50 millimeters smaller
in diameter than the finished pin diameter. Securely fasten together (in the
order to be placed on the pin) all eyebarsthat areto be placed side by sidein
the structure and bore at both ends while clamped. Pack and match-mark
eyebarsfor shipment and erection. Stampwith steel stencils, soastobevisible
whenthebarsare nested in place onthe structure, all identifying marksonthe
edge of one head of each member after fabrication is completed. Use low-
stresstype stedl die stamps.

Provideeyebars, straight and freefromtwists, with pinholesaccurately located
on the centerline of the bar. Do not allow the inclination of any bar to the
plane of the trussto exceed 5.25 millimeters per meter.

Simultaneously cut the edges of eyebars that lie between the transverse
centerlineof their pin holeswith two mechanically operated torches abreast of
each other, guided by asubstantial templateto prevent distortion of the plates.

555.13 Assembly - Bolting. Clean surfaces of metal in contact before
assembling. Assemble parts of a member. Securely pin and firmly draw
together before drilling, reaming, or bolting is commenced. Take assembled
pieces apart, if necessary, for the removal of burrs and shavings produced by
the operation. Assemble members to be free from twists, bends, and other
deformation.

Drift during assembling only enough to bring the parts into position without
enlarging holesor distorting the metal.

555.14 Wedded Connections.  Fabricate surfaces and edges to be welded
smooth, uniform, clean, and free of defects that would adversely affect the
quality of theweld. Prepare edge according to ANSI/AASHTO/AWS Bridge
Welding Code D1.5.

555.15 Preassembly of Fidd Connections. Preassembl e field connections
of main members of trusses, arches, continuous beams, plate girders, bents,
towers, and rigid frames before erection to verify the geometry of the com-
pleted structure or unit and to verify or prepare field splices. Present the
method and details of preassembly for approval.
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Use methods and detail s of preassembly that are consi stent with the procedure
shown on the approved erection camber diagrams. Assemble all girders and
beamsin their cambered (no load) condition.

When members are assembled with their webs vertical, support them at
intervalsof 6 meters, or two tenthsof the span length, whicheverisless. When
the webs are horizontal, the above intervals of support may be increased
provided there is no noticeabl e deflection between points of support.

Assembletrussesin full dead-load position unless the design of the structure
providesfor the secondary stresses created by assembling thetrussinthefully
cambered (no load) position. Support trusses during assembly at each panel
point. Preassembleat least 3 contiguouspanel sthat are accurately adjusted for
line and camber. For successive assemblies include at least one section or
panel of the previous assembly (repositioned if necessary and adequately
pinned to assure accurate alignment) plus 2 or more sections or panels added
at theadvancing end. For structureslonger than 50 meters, make each assem-
bly not lessthan 50 meters|ong regardless of thelength of individual continu-
ous panelsor sections. Assembly may start from any location in the structure
and proceed in one or both directions as long as preceding requirements are
satisfied.

(@) Bolted connections.  Where applicable, assemble major components
with milled ends of compression members in full bearing and then ream
subsized holes to the specified size while the connections are assembl ed.

(b) Check assembly/numerically-controlled drilling. When using numeri-
cally controlled drilling or punching, make acheck assembly for each major
structural type of each project. Fabricate the check assembly of at least 3
contiguous shop sectionsor, for atruss, all membersin at least 3 contiguous
panels but not less than the number of panels associated with 3 contiguous
chord lengths (such as the length between field splices). Base check
assemblies on the proposed order of erection, joints in bearings, specia
complex points, and similar considerations. Shop assembliesother thanthe
check assemblies are not required.

If the check assembly failsin some specific manner to demonstrate that the

required accuracy is being obtained, further check assemblies may be re-
quired.
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Receive approval of each assembly (including camber, alignment, accuracy
of holes, and fit of milledjoints) beforereaming iscommenced or beforeany
N/C drilled check assembly is dismantled.

(c) Field welded connections. Field welded connections are prohibited
unless specifically shown on the drawings. Verify the fit of members (in-
cluding the proper space between abutting flanges) with the segment preas-
sembled.

(d)Matchmarking. Matchmark connecting partspreassembledintheshop
to assure proper fit in the field. Provide a diagram showing such match-
marks.

555.16 Connections Using Unfinished, Turned, or Ribbed Bolts. Use
unfinished, turned, or ribbed bolts, where specified, conforming to ASTM A
307 for grade A bolts. Use boltswith single self-locking nuts or double nuts.
Use bevel ed washers where bearing faces have a slope of morethan 1:20 with
respect to aplane normal to the bolt axis.

(@ Turnedbdlts. Furnishturned boltswith abody surface ANSI roughness
not exceeding 3 micrometers. Furnish hex headed bolts and nuts of the
nominal size specified. Carefully ream holes for turned bolts and furnish
boltsto provide for alight driving fit. Keep bolt threads entirely outside of
the holes. Provide awasher under the nut.

(b) Ribbed bolts. Use approved form of ribbed body with continuous
longitudinal ribs. Provide abody diameter measured on acirclethroughthe
points of the ribs 2 millimeters greater than the nominal diameter specified
for the bolts.

Furnish ribbed boltswith round heads conformingto ANSI B18.5. Furnish
hexagonal nutsthat areeither recessed or haveawasher of suitabl ethickness.
Ribbed bolts shall have a driving fit when installed in holes. Provide
sufficiently hard ribs such that theribs do not compressor deform and allow
the bolts to turn in the holes during tightening. If the bolt twists before
drawing tight, ream the hole and provide an oversized replacement bolt.
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555.17 Connections Usng High-Strength Bolts. This subsection covers
the assembly of structural joints using AASHTO M 164M or AASHTO
M 253M high-strength bolts, or equivalent fasteners, tightened to a high ten-
sion.

(a) Bolted parts. Use sted material within the grip of the bolt with no
compressible material such as gaskets or insulation. Fabricate bolted steel
partstofit solidly together after the boltsaretightened. Limitthe maximum
dlopeof the surfacesof partsin contact with the bolt head or nut to 1:20 with
respect to a plane normal to the bolt axis.

(b) Surface conditions. At the time of assembly clean all joint surfaces
(including surfaces adjacent to the bolt head and nut) of dirt or foreign
material and scale, except tight mill scale. Removeburrsthat would prevent
solid seating of the connected partsin the snug-tight condition.

Paint or other coatingsarenot permitted onthefaying surfacesof slip-critical
connections. All connections are considered to be dlip-critical. Exclude
paint (including any inadvertent overspray) from areas closer than one-bolt
diameter, but not lessthan 25 millimeters, from the edge of any holeand all
areaswithin the bolt pattern.

(o) Ingallation. Install fasteners of the same lot number together. Protect
fastenersfromdirt and moisture. Takefrom protected storage only as many
fastenersasare anticipated to beinstalled and tightened during awork shift.
Return to protected storage fasteners not used at the end of the shift. Do not
clean lubricant from fasteners that is required to be present in the as-
delivered condition. Clean and relubricate, beforeinstallation, fastenersfor
dlip-critical connectionswhich accumulate rust or dirt.

Provideatensionmeasuring device (aSkidmore-Wilhelmcalibrator or other
acceptablebolt tensionindicating device) onall projectswherehigh- strength
fastenersarebeinginstalled andtightened. Usethetension measuring device
to perform the rotational -capacity test and to confirm all of the following:

« Table 555-6 requirement for the complete fastener assembly

« Calibration of the wrenches, if applicable
» Understanding and proper use of the tightening method
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Table555-6
Minimum Fagener Tenson @
Nominal Bolt AASHTOM 164M AASHTOM 253M
Diameter and (kilonewtons) (kilonewtons)
TreadPitch
M16 x 2 91 114
M20 x 2.5 142 179
M22 x 2.5 176 221
M24 x 3 205 257
M27 x 3 267 334
M30 x 3.5 326 408
M36 x 4 475 595

(1) Equa to 70 percent of the specified minimum tensile strength of bolts (as
specified for tests of full size ASTM A 325M and ASTM A 490M bolts) rounded
to the nearest kilonewton.

For short grip bolts, direct tension indicators (DTI) with solid plates may be
used to perform thistest. First check the DTI with alonger grip bolt in the
Skidmore-Wilhelm calibrator. The frequency of confirmation testing,
number of tests to be performed, and test procedure shall conform to (3)
through (5) as applicable. Confirm the accuracy of the tension measuring
device by an approved testing agency at least annually.

Install fastenerstogether with washers of size and quality specified, located
as required below, in properly aligned holes and tightened by any of the
methods described in (3) to (6) inclusive to at least the minimum tension
specified in Table 555-6 after all the fasteners aretight.

If approved, tightening may be performed by turning the bolt while the nut
is prevented from rotating when it isimpractical to turn the nut. If impact
wrenches are used, provide adequate capacity and sufficient air to tighten
each bolt in approximately 10 seconds.

Do not reuse AASHTO M 253M fasteners and galvanized AASHTO M
164M fasteners. If approved, other AASHTOM 164M boltsmay bere-used
once. Touching up or retightening previously tightened boltsthat may have
been loosened by the tightening of adjacent bolts will not be considered as
reuse, provided the snugging up continuesfromtheinitial position and does
not require greater rotation, including the tolerance, than that required by
Table 555-7.
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Table555-7 @
Nut Rotation from the Shug-Tight Condition @
Geometry of Outer Facesof Bolted Parts
One face normal Both faces sloped
Bolt Length to bolt axis and not more than
Measuredfrom Both facesnormal | other facesloped | 1:20 from normal
Under sdeof to bolt axis not more than to bolt axis.
Head to End of 1:20. (Beve (Bevel washers
Bolt washer not used) | not used)
Up to and includ-
ing 4 diameters 1/3turn 1/2turn 2/3turn
Over 4 diameters
but not exceeding 1/2turn 2/3 turn 5/6 turn
8diameters
Over 8 diameters
but not exceeding 2/3turn 5/6 turn 1turn
12 diameters®

(1) Applicable only to connections where all material within the grip of the bolt is
stedl.

(2) Nut rotationisrelativeto bolt, regardless of the element (nut or bolt) being turned.
Thetoleranceis+30° for boltsinstalled by 1/2 turn or less. Thetoleranceis+45° for
boltsinstalled by 2/3 turn or more.

(3) Determine the required rotation by actua tests in a suitable tension device
simulating the actual conditions.

(D) Rotational-capacitytess.  Subject high-strengthfasteners, black and
galvanized, to job-site rotational-capacity tests performed according to
ASTM A 325M Test Methods and the following:

(a) After tightening to a snug-tight condition, as defined in (c)(3),
tighten the fastener 2 times the required number of turnsindicated in
Table555-7, inaSkidmore-Wilhelm Calibrator or equivalent tension
measuring device, without stripping or failure.
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(b) During thistest, the maximum recorded tension must be equal to
or greater than the turn test tension which is 1.15 times the required
fastener tension indicated in Table 555-6.

(cThemeasured torque at atension "P," after exceeding theturn test
tension required above in (b), shall not exceed the value obtained by
thefollowing equation:

PD
Torque=——
4000

Where:
Torque = Measured torque in newton meters
P = Measured bolt tension in newtons
D = Nominal bolt diameter in millimeters

For rotational -capacity tests, use washers even though their use may
not be required in the actual installation.

(2 Washers. Wherethe outer face of the bolted parts has aslope greater
than 1:20 with respect to a plane normal to the bolt axis, use ahardened
bevelled washer to compensate for the lack of parallelism.

Use hardened square or rectangul ar beveled washersfor American Stan-
dard Beams and Channels conforming to AASHTO M 293.

Where necessary, washers may be clipped on one side not closer than 7/8
of the bolt diameter from the center of the washer.

Hardened washers arenot required for connections using AASHTOM
164M and AASHTO M 253M bolts except under the following condi-
tions.

(a)Usehardened washersunder theel ement turnedintightening when
thetightening is done by the calibrated wrench method.
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(b) Use hardened washers under both the head and the nut when
AASHTO M 253M bolts are installed in material having a specified
yield point less than 275 megapascals regardless of the tightening
method.

(c) Use a hardened washer conforming to ASTM F 436M where
AASHTOM 164M bolts of any diameter or AASHTO M 253M bolts
equal toor lessthan M24 areto beinstalledin oversize or short-slotted
holesin an outer ply.

(dUse hardened washers conforming to ASTM F 436M, except with

8 millimeter minimum thickness, under both the head and the nut in
lieu of standard thicknesshardened washerswhereAASHTOM 253M
bolts over M24 are to be installed in an oversize or shortslotted hole
inanouter ply. Multiplehardened washerswith acombined thickness
equal to or greater than 8 millimeters do not satisfy this requirement.

(e) Where AASHTO M 164M bolts of any diameter or AASHTO M
253M bolts equal to or less than M24 are installed in along-slotted
hole in an outer ply, provide a plate washer or continuous bar of at
least 8-millimeter thicknesswith standard holeswith sufficient sizeto
cover the dlot after installation and is structural grade material that
need not be hardened.

When AASHTO M 253M bolts over M24 are used in long-slotted
holes in externa plies, use a single hardened washer conforming to
ASTM F 436M with an 8-millimeter minimum thicknessin lieu of
washersor barsof structural gradematerial. Multiplehardened wash-
erswith combined thickness equal to or greater than 8 millimetersdo
not satisfy thisrequirement.

Alternate design fasteners conforming to Subsection 717.01 with a
geometry that provides a bearing circle on the head or nut with a
diameter equal to or greater than the diameter of hardened washers
conforming to ASTM F 436M satisfy the requirements for washers
specified herein and may be used without washers.
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(3) Turn-of-nut tightening. At the start of work, test nut tightening
using a device capable of indicating bolt tension. Test not less than 3
bolt-and-nut assemblies of each diameter, length, and gradeto beusedin
thework. Demonstrate with thetest that the method for estimating snug-
tight condition and controlling the turns from snug tight develops a
tension not lessthan 5 percent greater than the tension required by Table
555-6. Perform periodic retesting when required.

Install boltsin all holes of the connection and initially tighten to asnug-
tight condition. Snugtight isdefined asthetightnessthat existswhenthe
plies of the joint are in firm contact. This may be attained by a few
impacts of an impact wrench or thefull effort of aworker using an ordi-
nary spud wrench.

Systematically snug-tighten bolt groups from the most rigid part of the
connection to the free edges. Then retighten the bolts of the connection
inasimilar systematic manner as necessary until al bolts are snug tight
and the connection is fully compacted. Following the snug-tightening
operation, tighten all boltsin the connection by the applicable amount of
rotation specified in Table 555-7.

During all tightening operations, do not allow rotation of thefastener part
not turned by thewrench. Tighten systematically fromthemost rigid part
of the joint to its free edges.

(4) Calibratedwrenchtightening.  Calibrated wrenchtightening may be
used only wheninstallation proceduresare calibrated onadaily basisand
when a hardened washer is used under the element turned in tightening.
Standardtorquestaken fromtablesor fromformul asthat assumetorelate
torgque to tension are not acceptable.

If calibrated wrenches are used for installation, set them to provide a
tension not lessthan 5 percent in excessof theminimum tension specified
in Table 555-6. Calibrate the installation procedure at least once each
working day for each bolt diameter, length, and grade using fastener
assembliesthat are being installed in the work.
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Performthecalibrationwithadevicecapableof indicating actual bolt ten-
sion by tightening 3typical boltsof each diameter, length, and gradefrom
the bolts and washers being installed using a job-supplied washer under
theelement turnedintightening. Recalibratewrencheswhen significant
difference is noted in the surface condition of the bolts, threads, nuts or
washers. Verify during use that the wrench adjustment selected by the
calibration does not produce a nut or bolt head rotation from snug tight
greater than permitted in Table 555-7. Turn nuts in the tightening
direction when measuring the torque of manual torque wrenches.

If calibrated wrenches are used to install bolts in a connection, install
boltswith hardened washersunder theturned element. When tightening
bolts in al holes of the connection, tighten to a snug-tight condition.
Following this initial tightening operation, tighten al bolts in the
connection using a calibrated wrench. Tighten systematically from the
most rigid part of the joint to its free edges. Touch up previously
tightened bolts that may have been relaxed during the tightening of
adjacent boltsuntil all bolts are properly tightened.

(5)Directtensonindicator tightening.  Whentightening of boltsusing
direct tensionindicator devicesisused, assemblearepresentativesample
of not less than 3 devices for each diameter and grade of fastener to be
usedinthework inacalibration device capabl e of indicating bolt tension.
Include in the test assembly flat-hardened washers, if required in the
actual connection, arranged as those in the actual connections to be
tensioned. Thecalibrationtest must demonstratethat thedeviceindicates
atensionnot lessthan 5 percent greater than that required by Table555-6.

Follow themanufacturer'sinstal l ation proceduresfor install ation of bolts
inthecalibration deviceandinall connections. Give special attention to
proper installation of flat-hardened washerswhen direct tensionindicator
devicesareused with boltsinstalledin oversizeor slotted holesand where
the load indicating devices are used under the turned element.
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When bolts are installed using direct tension indicators conforming to
ASTM F 959, install boltsin all holes of the connection and bring to a
snug-tight condition. Snugtightisindicated by partial compression of the
direct tensionindicator protrusions. Thentightenall fastenerssystemati-
cally from the most rigid part of the connection to the free edgesin a
manner that will minimize relaxation of previously tightened fasteners.
Proper tensioning of the bolts may require more than a single cycle of
systematic partial tightening beforefinal tightening to deformtheprotru-
sion to the specified gap.

(6) Ingallation of alternatedesignbolts.  When fasteners that incorpo-
rate adesign feature intended to indirectly indicate the bolt tension or to
automatically provide the tension required by Table 555-6 and conform
to Subsection 717.01 are to be installed, test a representative sample of
not less than 3 bolts of each diameter, length, and grade on the project
with a device capable of indicating bolt tension.

Include in the test assembly flat-hardened washers, if required in the
actual connection, arranged asin the actual connectionsto be tensioned.
The calibration test must demonstrate that each bolt devel ops atension
not lessthan 5 percent greater than the tension required by Table 555-6.
Follow manufacturer'sinstallation procedure. Perform periodicre-testing
whenrequired.

When alternate design fasteners that are intended to control or indicate
bolt tension of the fasteners are used, install bolts in al holes of the
connection and initially tighten sufficiently to bring all plies of thejoint
into firm contact, but without yielding or fracturing the control or
indicator element of the fasteners. Continue to tighten systematically
from the most rigid part of the connection to the free edges in a manner
that will minimizerelaxation of previously tightened fasteners.

Proper tensioning of the bolts may require more than a single cycle of
systematic partia tightening before final twist-off or pull-off of the
control or indicator element of individual fasteners.

(7) Ingpection.  Inspect the tightened bolts in the presence of the CO.
Use an inspection torque wrench to verify tightening of threaded fasten-
ers. For non-threaded fasteners, ping each fastener withahammer to test
for soundness. Replace or retighten any loose or relaxed fastener.
Cutting with atorch is not permitted for removal of bolts.
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Individually place 3 bolts of the same grade, size, and condition asthose
under inspection in adevice calibrated to measure bolt tension. Perform
this calibration operation at |east once each inspection day.

Use awasher under the part turned in tightening each bolt if washersare
used on the structure. 1f washers are not used on the structure, use the
same specification materia which abuts the part turned in the tension
measuring device as used on the structure. In the calibrated device,
tighten each bolt by any convenient meanstothe specifiedtension. Apply
the inspecting wrench to the tightened bolt to determine the torque
reguired to turn the nut or head 5 degrees, approximately 30 millimeters
at a300-millimeter radius, inthetightening direction. Usetheaverage of
the torque required for all 3 bolts as the job-inspection torque.

Select at random in each connection 10 percent (at least two) of the
tightened bolts on the structure represented by thetest boltsand apply the
job-inspection torque to each selected bolt with the inspecting wrench
turnedinthetightening direction. If thistorqueturnsno bolt head or nut,
the bolts in the connection will be considered to be properly tightened.
If thetorqueturnsoneor morebolt headsor nuts, apply thejob-inspection
torque to al bolts in the connection. Tighten and reinspect any bolt
whose head or nut turns at thisstage. Asan option retighten all boltsin
the connection and resubmit for inspection.

555.18 Wdding. Welding, welder qualifications, prequalification of weld
details, andinspection of weldsshall conformto ANSI/AASHTO/AWSBridge
Welding Code D1.5. Delete the provisionsof 9.25.1.7. Do not underrun the
nominal fillet weld size.

Do not weld or tack brackets, clips, shipping devices, or other material not
required to any member unless shown on the accepted drawings.

555.19 Erection. Falsework and forms shall conform to Section 562.

(@Handlingandgoringmaterial.  Place material stored on the project on
skids above ground. Keep material clean and properly drained. Place and
shore girders and beams upright. Support long members, such as columns
and chords, on skids placed near enough together to prevent damage dueto
deflection.
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(b)Bearingsandanchorages  Furnishandinstall bridgebearingsaccording
to Section 564. If the steel superstructureisto be placed on a substructure
that wasbuilt under aseparate contract, verify that the masonry hasbeen cor-
rectly constructed before ordering material.

(c) Erection procedures.

(1) Conformance to drawings.  Erect according to accepted erection
drawings. Modifications to or deviations from the approved erection
procedure will require revised drawings and verification of stresses and
geometry.

(2 Erectiondresees.  Allow for erection stressesinduced inthestructure
as aresult of the use of a method of erection or equipment that differs
from that previously approved and that will remain in the finished
structureaslocked-in stresses. Provideadditional material, asneeded, to
keep bothtemporary andfinal stresseswithintheallowablelimitsusedin
thedesign.

Providetemporary bracing or stiffening devicesto accommodate handling
stresses in individua members or segments of the structure during
erection.

(3) Maintaining alignment and camber. During erection, support
segments of the structure in a manner that will produce the proper
alignment and camber inthecompleted structure. Install crossframesand
diagonal bracing as necessary during erection to provide stability and
assure correct geometry. Asnecessary, providetemporary bracing at any
stage of erection.

(d)Fiddassembly. Accurately assembleasshown ontheerection drawings
and required by match-marks. Carefully handle the material. Do not
hammer, damage, or distort the members. Clean bearing surfaces and
permanent contact surfaces before assembly.

Assemble splices and field connections with at least 2 cylindrical erection
pins per part (4 minimum per splice or connection). A plate girder splice
requires for example, at least 4 cylindrical erection pins for the top flange
splice, 4 pins for the web splice, and 4 pins for the bottom flange splice.
These provide 2 pinsfor each part. Placethe pinsinthe corner holes of the
splice plates.
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Install more cylindrical erection pins, if necessary, to accurately align the
parts. Fill the remaining holes in the connection with bolts and tighten
systematically from the most rigid part of connection to the free edges. Re-
move cylindrical erection pins and replace with tightened bolts.

Release temporary erection supports at a splice or connection only after all
bolts are installed and tightened. Show special assembly and support
situations on the erection drawings.

Fitting-up boltsmay bethe same high-strength boltsused in theinstallation.
If other fitting-up bolts are required, use the same nominal diameter asthe
high-strength bolts. Usecylindrical erection pins1 millimeter larger thanthe
bolts.

(e Pin connections.  Use pilot and driving nutsin driving pins. Drive the
pinssothat thememberswill fully bear onthepins. Screw pinnutstight and
burr the threads at the face of the nut with a pointed tool.

(HMidfits. Correction of minor misfitsinvolving minor amountsof reaming,
cutting, and chipping may be done, if approved. Any error in the shop
fabrication or deformation resulting from handling and transporting will be
cause for rejection.

555.20 Acceptance.  Material (except bearing devices and painting) for steel
structures will be evaluated under Subsections 106.02 and 106.03. Furnish
production certifications for each shipment of the following:

(a) Structural steel

(b) Steel forgings

(c) High-strength bolts, nuts, and washers

Construction of stedl structureswill beeva uated under Subsections106.02 and
106.04.

Bearing deviceswill be evaluated under Section 564.

Painting will be evaluated under Section 563.
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M easur ement

555.21 Measure structural steel by the kilogram computed according to the
AASHTO Sandard Specifications for Highway Bridges. Include all metal
itemsincidental to the structure and required by the contract such as castings,
steel plates, anchor bolts and nuts, bearings, rockers, rollers, pins and nuts,
expansion dams, roadway drainsand scuppers, weld metal, boltsembedded in
concrete, cradlesand brackets, posts, conduitsand ducts, and structural shapes.

If the quantity shown in the bid schedule is a contract quantity as defined in
Subsection 109.02(a), changesin quantities resulting from alternative details

proposed by the Contractor and accepted as a part of the drawings are not
subject to adjustment according to Subsection 109.05.

Payment
555.22 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

55501 Structural steel _(description) furnished, Kilogram
fabricated, and erected
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Description

556.01 This work consists of furnishing and erecting and removing and
resetting bridgerailing.

Bridgerailingisdesignated asconcrete, steel, aluminum, or timber according
to the predominant material contained intherailing.

Material

556.02 Conform to the following Sections and Subsections:

Aluminum alloy bolt heads and nuts 717.14
Aluminum alloy for bridge rail 717.13
Aluminum-impregnated caulking compound 725.28
Aluminum welding wire 717.15

Box beam rail 710.07
Concrete 552
Painting 563
Reinforcing steel 709.01
Structural steel 555

Timber 557

Congtruction Requirements

556.03 General. Accurately place anchor bolts to provide correct and true
alignment of therailing. Set anchor boltsso that they project not morethan 10
millimeters beyond the nut when tightened. Chamfer or round by grinding or
filing all sharp exposed metal edges.

Do not erect railing until centering or falsework for the supporting span is
removed. Construct bridge railing so that it does not follow any unevenness
inthecurb, sidewalk, or wall that supportstherailing. Therailing shall present
asmooth, uniform appearanceinitsfinal position. Set all postsvertical.

556.04 ConcreteRailing.  Construct according to Section 552.
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Section 556
556.05 Sted Railing.  Construct according to Section 555.

If required, galvanizeaccordingto AASHTOM 111 and furnishnuts, boltsand
washers galvanized according to AASHTO M 232. Repair minor abrasions
withzincrich paint.

For exposed weathering steel, userailing fasteners, railing hardware, rail post
anchor bolts, nuts, washers, and shims with the same atmospheric corrosion
resistance and weathering characteristics as the railing and posts. Use hand
methodsto clean erected stedl railing of al ail, dirt, grease, mortar, and other
foreign substances. Use weld metal with similar atmospheric corrosion
resistanceand col oring characteristicsasthebasemetal . Cleanweldsby power
brushing or blast cleaning to remove welding flux, slag, and spatter.

Unless a coating is required, clean all weathering steel according to
SSPC-SP6 and remove all mill scale and other foreign substances so that the
stedl surfaceis uniformly exposed to the atmosphere.

556.06 Aluminum Railing.  Construct according to Section 555 except as
amended by the following.

(a) Cutting. Materia that is 13 millimeters thick or less may be cut by
shearing, sawing, or milling. Saw or mill material thatisover 13 millimeters
thick. Do not flame cut. Make cut edges true, smooth, and free from
excessive burrs or ragged breaks. Fillet reentrant cuts by drilling before
cutting.

(b)Bending. Material may be heated to amaximum 200 °C for aperiod not
to exceed 30 minutesto facilitate bending.

(c) Rivet and bolt holes. Drill rivet and bolt holes to finished size or sub-
punch smaller than the nominal diameter of the fastener and ream to size.
Subpunch to a diameter that is smaller than that of the finished hole by at
least one quarter the thickness of the piece. Make the finished diameter of
holes not more than 7 percent greater than the nomina diameter of the
fastener except:

(1) Fabricate slotted bolt holes as required.

(2)Fabricate anchor bolt holes up to 25 percent larger, not to exceed 15
millimeterslarger than the nominal bolt diameter.
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(d)Wdding. Weld accordingto AWS Structural Aluminum Welding Code
D1.2.

() Contactwithaother material. Do not place aluminum alloysin contact
with copper, copper base alloys, lead, or nickel. Where aluminum alloys
come in contact with other metals, coat the contacting surfaces thoroughly
with an aluminum-impregnated caulking compound or place a neoprene
gasket between the surfaces.

Where aluminum alloys come in contact with concrete or stone, coat the
contacting surfaces with an aluminum-impregnated caulking compound.
When bond between aluminum and concreteisrequired, coat the aluminum
with zinc-chromate paint and allow to dry beforeinstallation.
Where aluminum aloys come in contact with wood, coat the contacting
wood surface with 3 coats of paint according to Section 563 and coat the
contacting aluminum surface with an aluminum caulking compound.
556.07 Timber Railing.  Construct according to Section 557.
556.08 Remove and Reset Bridge Railing. Remove and store the existing
bridgerailingsand appurtenances. Replaceall railings, supports, and hardware
damaged during removal, storage, or resetting.

556.09 Painting. Where required by the contract, paint according to Section
563.

556.10 Acceptance. Material (except concrete, painting, reinforcing steel,
structural steel, andtimber) for bridgerailingswill beeval uated under Section
106.03. Furnish a production certification with each shipment of bridge
railing.

Concrete will be evaluated under Section 552.

Painting will be evaluated under Section 563.

Reinforcing steel will be evaluated under Section 554.

Structural steel will be evaluated under Section 555.

Timber will be evaluated under Section 557.
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Constructionof bridgerailingswill beeval uated under Subsections106.02 and
106.04.

M easur ement
556.11 Measure bridge railing by the meter or by the lump sum.
Measure remove and reset bridge railing by the meter.

When bridge railing is measured by the meter, measure along the top of the
railing.

Payment
556.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
55601 bridge railing Meter
55602 bridge railing Lump sum
55603 Remove and reset bridge railing Meter
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Section 557.) TIMBER STRUCTURES

Description

557.01 Thiswork consists of furnishing, preparing, erecting, and painting
structural timber. It alsoincludesall required yard lumber and hardware.

Material

557.02 Conform to the following Section and Subsections:

Hardware 716.02
Painting 563

Treated structural timber and lumber 716.03
Untreated structural timber and lumber 716.01

Congtruction Requirements
557.03 General. Perform excavation and backfill work under Section 209.
Furnish structural lumber and timber of the required stress grade.

Clear the ground under and in the vicinity of all stored material of stacks of
weeds, rubbish, or other objectionable material. Place the bottom layer of
material at least 200 millimeters above the ground level. Provide sufficient
support to prevent sagging.

Open-stack untreated material to shed water. Stack material in layers on
spacers(stickers) that extend acrossthefull width of the stack to allow for free
aircirculation. Alignall stickersvertically and spacethemat regul ar intervals.

Close-stack treated material to shed water.
Protect material fromtheweather. If covered, usesheet material suchaswater-
resistant paper or opaque polyethylene film. Do not cover with impervious

membranes such as polyethylene film during dry wesather. Slit individual
wrappingsfull length or punctureonthelower sideto permit drainageof water.
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557.04 Treated Timber.  Fabricatetimbersbeforetreatment. Handletreated
timber according tothe Consumer I nformation Sheet published by the AWPA.
Handle treated timbers carefully and do not drop, damage outer fibers, or
penetrate the surface with tools. Do not use cant dogs, hooks, or pike poles.
In coastal waters, do not cut or bore timber below the high-water mark.

Treat all cutsand abrasionsin timber or lumber with 3 brush coats of the same
type of preservative used in the original treatment.

Impregnate all holes bored after treatment with the same preservative using
equipment suitablefor proper application of the preservative. Plugall unused
holeswith preservative treated plugs.

557.05 Untreated Timber. Coat the following untreated timber surfaces
according to AWPA Standard M4:

(a) Ends, tops, and all contact surfaces of posts, sills, and caps

(b) Ends, joints, and contact surfaces of bracing and truss members
(c) Surfaces of timber bumpers and the back faces of bulkheads

(d) Other timber that will bein contact with earth

557.06 Holesfor Bolts Dowels, Rods, and Lag Screws. Bore all holes
before preservative treating the wood. Bore holes for round driftbolts and
dowels 2 millimeters smaller in diameter than that of the bolt or dowel to be
used. The diameter of holes for square driftbolts or dowels shall be equal to
the side dimension of the bolt or dowel.

Boreholesfor machine boltswith abit of the same diameter asthat of the bolt.
Bore holesfor lag screwswith abit not larger than the body of the screw at the
base of thethread. Drill depth of lag screw bolt holes 25 millimeterslessthan
length under screw head.

557.07 Bolts and Washers. Use washers under all bolt heads or nuts in
contact withwood. Use cast-iron washers when the timber isin contact with
the ground. Burr threads or check nuts with a pointed tool after final
tightening.
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557.08 Countersnking.  Countersink nuts and bolt heads where required by
thecontract. Paint recessesformed for countersinking, exceptinrailings, with
an approved preservative. After boltsor screwsarein place, fill the holeswith
hot pitch or other approved filler.

557.09 Framing. Do not slab or trim treated piles for fitting sway or sash
braces. Fill all gapsthat occur between bracesand pileswith treated blocks so
that the bracing is securely fastened to the piles.

557.10 FramingBents. Bed mud sillsfirmly and evenly to solid bearing and
tampin place.

When concrete is cast, set dowels for anchoring sills and posts to project at
least 150 millimetersabovethetopsof the pedestals. Carefully finish concrete
pedestals supporting framed bents so that sills or posts bear evenly on the
pedestals.

Provide firm, even bedding for mud sills. Make sills bear true and even on
mudsills, piles, or pedestals. Drift bolt sillswith boltsthat extendintothemud
sillsor pilesfor at least 150 millimeters. Where possible, remove all earthin
contact with sillsfor circulation of air around the sills.

557.11 Capsfor All Bents  Make timber caps bear evenly and uniformly
over the tops of the supporting posts or piles with their ends in alignment.
Secure all caps with driftbolts and set approximately at the center of and
extending into the posts or piles at least 230 millimeters.

557.12 Bracing. Bolt the ends of bracing through the pile, post, cap, or sill.
Brace intermediate intersections with posts or piles with bolts or spikes with
wireor boat spikes, asrequired. Inall casesuse galvanized spikesin addition
to bolts.

Make al bracing bear firmly against the pile or cap to which it is bolted.
Provideand placeshimsasnecessary to prevent bending thebracing morethan
25 millimeters out of line when bracing bolts are tightened.

Where the space between the bracing and cap or pile is less than 25 milli-
meters, shimsneed not be used. Where the space between the bracing and the
cap or pileis40+15 millimeters, place 2 ogee washerswith their narrow faces
together or other approved washers on each bolt which passes through the
space.
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Wherethe space between thebracing and thecap or pileisover 55 millimeters,
use wooden shims of the proper thickness. Fabricate the wooden shimsfrom
white oak or from the same treated wood used in the structure. Do not use
built-up wooden shims. Make wooden shims from a single piece of lumber
with the width not less than 100 millimeters and the length not less than the
width of the bracing measured along the cap or pile. Do not adze, trim, or cut
any treated member to avoid the use of shims.

557.13 Stringers.  Sizestringersat bearingsand placein position sothat knots
near edges arein the top portions of the stringers.

Outsidestringersmay havebutt jointswiththeendscut onataper. Lapinterior
stringers to take bearing over the full width of the floor beam or cap at each
end. Separatethelapped endsof untreated stringersby at least 15 millimeters
forair circulation. Securely fasten thelapped endswith drift boltsasrequired.
Stagger thejointswhere stringers are 2 panelsin length.

Securely toenail cross-bridging between stringerswith at least 2 nailsin each
end. Cut all cross-bridging membersfor afull bearing at each end against the
sides of the stringers. Place cross-bridging at the center of each span. If
blocking is used, make it fit snugly and hold in place as required.

557.14 Plank Floors. Use plank that is surfaced on four sides ($45).

Single-ply timber floors consist of a single thickness of planks supported on
stringers. Lay the planks heart side down with 5 millimeters space between
themfor seasoned material and withtight jointsfor unseasoned material. Spike
each plank securely toeach stringer. Carefully gradetheplanksastothickness
and lay so that no 2 adjacent planks vary in thickness by more than 2
millimeters.

Two-ply timber floors consist of 2 layers of flooring supported on stringers.
Pressure treat the lower layer with creosote oil. Lay the top layer either
diagonally or parallel to the centerline of roadway asrequired. Securely fasten
each floor pieceto thelower layer. Stagger jointsat least 1 meter. Wherethe
top layer isplaced parallel to the centerline of the roadway, use special careto
securely fasten the ends of the flooring. Bevel the ends of top layer members
at each end of the structure.
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557.15 Transver sdy Nail-L aminated Decks. Use 50 millimeters nominal
thicknesslaminations, surface oneedgehit or miss 3 millimetersscant (SIE-H
or M 3millimeter scant), and one side hit or miss 3 millimeter scant (SIS-H or
M 3 millimeter scant).

Placethelaminationson edgeand at right anglesto the centerline of roadway.
Spike each pieceto the preceding piece at each end and at approximately 450-
millimeter interval swith the galvanized spikesdriven aternately near thetop
and bottom edges. Use spikes of sufficient length to passthrough 2 piecesand
at least halfway through the third piece.

Where timber stringers are used, toenail every other piece to every other
stringer. Usethesize spikesrequired. When steel stringersare used, securely
attach the pieces using approved galvanized metal clips.

Use pieces of sufficient length to bear on at least 4 stringers. Do not splice
pieces between stringers. Space end joints on any one stringer no closer than
every third piece. Space end joints in adjoining pieces no closer than every
second stringer.

557.16 Whed GuardsandRailings.  Surface ($4S) wheel guards, rails, and
posts. Place wheel guards in sections not less than 4 meters in length.
Squarely butt-joint all rails at posts.

557.17 Trusses. Fabricate trusses to show no irregularities of line when
completed. Fabricate chords straight and true from end to end in horizontal
projection. Invertical projection, fabricate chords to a smooth, corded curve
through panel points conforming to the correct camber. Do not make uneven
or rough cuts at the points of bearing.

557.18 Drains. Hot-dip galvanize drains, including anchorages, after
fabrication.

557.19 Painting. When paint is specified in the contract, paint according to
Section 563.

557.20 Acceptance. Material (except paint) for timber structures will be

evaluated under Subsections 106.02 and 106.03. Furnish a production cer-
tification with each shipment of structural timber and lumber.
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Construction of timber structures will be evaluated under Subsections
106.02 and 106.04.

Painting will be evaluated under Section 563.

M easur ement
557.21 Measure untreated and treated structural timber and lumber by the
cubicmeter inthestructure. Computethequantitiesfrom nominal dimensions
and actual lengths, except for transversely nail-laminated decks. Measure
transversely nail-laminated decksin place after dressing.
Measure timber piles under Section 551.

Measure timber bridge rail under Section 556.

Payment

557.22 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
55701 Untreated structural timber and lumber Cubic meter
55702 Treated structural timber and lumber Cubic meter
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Section 558.) DAMPPROOFING
Description

558.01 Thiswork consists of dampproofing concrete or masonry surfaces.
Material

558.02 Conform to the following Subsections:

Asphalt 702.05(b)
Primer 702.05(a)

Congtruction Requirements

558.03 Dampproofing.  Cure the concrete or masonry surface according to
Subsection 552.15 except do not use liquid membrane curing compound.
Allow concrete surfaceto dry at least 10 days after completion of curing.
Apply dampproofing to adry, clean, reasonably smooth surface that isfree of
dust and loose material. Apply dampproofingindry weather whentheair and
surface temperaturesare 7 °C or higher.

Apply primer to thesurfaceand allow it to dry. Apply 2 coats of asphalt at the
rate of approximately 1.25 kilograms per square meter of surface per coat.
Apply prime coat and asphalt coats uniformly, fully covering the surface, and
thoroughly work them into the surface. Make the total of the final 2 asphalt
coatsapproximately 2 millimetersthick. Allow asphalt coatsto harden before
allowing contact with water or backfill material.

558.04 Acceptance.  Material for dampproofing will be evaluated under Sub-
sections 106.02 and 106.03.

Applying dampproofing will be evaluated under Subsections 106.02 and
106.04.

M easur ement
558.05 Measuredampproofing by the squaremeter or by thelump sum. When

measurement is by the square meter, measure the visible surface area
dampproofed.
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Payment

558.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
55801 Dampproofing Square meter
55802 Dampproofing Lump sum
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Section 559.) WATERPROOFING
Description
559.01 Thiswork consists of waterproofing concrete surfaces with afirmly
bonded membrane and when specified, protected with amortar or asphalt plank
overlay.

Protection types are designated as follows:

Type 1: Mortar overlay.
Type 2: Asphalt plank overlay.

Material

559.02 Conform to the following Subsections:

Asphalt 702.05(b)
Asphalt plank 702.05(e)
Asphalt roll roofing 702.05(f)
Joint filler 712.01
Mortar 702.05(d)
Primer 702.05(a)
Waterproofing fabric 702.05(c)
Welded wire fabric 709.01

Congtruction Requirements

559.03 MembraneWaterproofing.  Make the concrete surface smooth and
free of projections or depressionsthat might cause puncture of the membrane.
Allow concrete surfaces to dry at least 10 days after completion of curing.
Makethesurfacedry and free of dust andloosematerial. Apply waterproofing
in dry weather when the temperature is above freezing. Apply primer and
alow to dry.

Begin at the lowest point of the concrete surface and apply a mop coat of
asphalt dlightly wider than half the width of fabric. Apply asphalt at atem-
perature between 150 and 175 °C. Apply so no uncoated areas of concretere-
main.
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Lay fabric sothat drainageisover and not against or along thelaps. Lay ahalf
width of fabric on the asphalt and pressinto place expelling all entrapped air
and abtaining close contact with the surface.

Mop coat the top of the first strip, so asto completely conceal the weave and
an adjoining section of concrete surface dightly wider than half the fabric
width. On this mopping lay a full-width strip of fabric and press into place
completely covering the first strip. Mop this second strip and an adjoining
section of concrete surface dlightly wider than half the fabric width. Place a
third strip of fabric so asto lap thefirst strip by not lessthan 100 millimeters.
Continue this process of lapping each strip of fabric at least 100 millimeters
over thestrip placed beforethelast strip until the entire surfaceiscovered with
2 layers of fabric. Lap the ends at least 300 millimeters. Do not allow the
fabric to touch an unmopped surface.

Moptheentiresurfacewith hot asphalt after all fabricisplaced. Apply asphalt
at arate not lessthan 5 liters per square meter of finished horizontal surface
and not lessthan 6 liters per square meter of vertical surface. Regulate work
50 at the close of aday'swork all fabric in placeismopped. Take special care
to ensurethat all laps are sealed.

At the edges of the membrane and at placeswhereit is punctured by openings
such as for drains or pipes, prevent water from getting between the water-
proofing and the waterproofed surface.

Provideflashing at curbsand against girders, spandrel walls, etc. with separate
sheetsthat |ap themain membraneat |east 300 millimeters. Seal flashingwith
either ametal counterflashing or by embedding the upper edgesof theflashing
inagroovejoint filler.

Provideapproved water stopsfor expansionjoints, both horizontal andvertical,
according to Section 560. Install membrane across all expansion joints as
required.

Repair or replaceany membranewaterproofingthatisfoundtoleak. Sampling
frequency and location where samples are to be taken will be specified in the
contract.

559.04 Membrane Waterproofing with Mortar Protection. Construct

waterproofing membraneto be protected with mortar according to Subsection
559.03.
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Completely cover the membrane, except on undercut surfaces, with a course
of reinforced mortar.

Usea50-millimeter thick mortar coursereinforcedwith 152-millimeter by 152
millimeter welded wirereinforcement (MW34.9 X MW34.9) or itsequivalent
placed midway between thetop and bottom surfaces of themortar. Trowel the
top surface of the mortar course to asmooth, hard finish. Curethe protective
mortar with wet burlap held in close surface contact for 72 hours.

Protect undercut membrane surfaceswith alayer of asphalt roll roofinglaidin
hot asphalt in place of the mortar covering. Usethe samebituminous material
as used for mopping the membrane.

559.05 MembraneWater proofing with Asphalt Plank Protection. Con-
struct waterproofing membrane with asphalt plank protection according to
Subsection 559.03.

Cover the membrane with asphalt plank. Lay the plank in regular, straight
courses as required. Use whole planks in all cases, except as required for
closuresandfor fitting around openingsand obstructions. Carefully cuttosize
closingandtrimming pieces. Beforetheplanksarelaid, removeall surplustalc
or other powder from the planks with a stiff brush or broom. Lay each piece
inamopping of hot asphalt and coat the edges and ends of piecesin placewith
hot asphalt before placing an adjacent piecein contact. Presseach individual
piecetightly against the piece next to it. Makethe completed surface uniform
and smooth without open joints.

559.06 Acceptance.  Material for waterproofing will be evaluated under Sub-
sections 106.02 and 106.03.

Applying waterproofing will be evaluated under Subsections 106.02 and
106.04.

M easur ement
559.07 Measurewaterproofing by the squaremeter or by thelump sum. When

measurement is by the square meter, measure the visible surface area
waterproofed.
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Payment

559.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement, for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
55901 Membrane waterproofing Square meter
55902 Membrane waterproofing Lump sum
55903 Membrane waterproofing Square meter

withtype __ protection
55904 Membrane waterproofing Lump sum

withtype __ protection

468



Section 560.) WATER STOPS

Description

560.01 This work consists of furnishing and installing water stops in ex-
pansion and construction joints.

Water stops are designated as copper, plastic, or rubber.
Material

560.02 Conform to the following Subsections:

Copper water stops 712.06
Plastic water stops 712.08
Rubber water stops 712.07

Congtruction Requirements

560.03 Copper Water Stops.  Use copper sheet of thethickness, mass, width,
and shape required. Solder jointsfor a continuous watertight unit.

560.04 Rubber Water Stops.  Before installation, submit for approval the
following:

(a) Performance test data
(b) One-meter sample of each type of water stop required
(c) At least one preliminary field splice if splices are used

Form water stops with a cross-section that is uniform in width and web
thickness. Do not splice straight strips.

Full-mold all junctionsin the special connection pieces. Provide well-cured,
dense, homogeneous special connection piecesthat arenonporousand arefree
from other defects.

Fabricatesplicesthat are dense and homogeneousthroughout the cross-section.
Fabricatespliceswatertight by vul cani zing or by mechanical means. Fabricate
splices so they have a tensile strength of at least 50 percent of the reported
tensile strength of the unspliced rubber water stop.
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560.05 PlagticWater Stops.  Beforeinstallation, submit for approval at least
one preliminary field splice sample. Heat splices according to the manufa-
cturer'sinstructionsto make them watertight. Fabricate splicessothey havea
tensile strength of at least 80 percent of the reported tensile strength of the
unspliced plastic water stop.

560.06 Placing Water Stops. Carefully place and support water stops.
Prevent water stops from being displaced or damaged by construction opera-
tionsor other activities. Keep all surfaces of water stopsfreefrom oil, grease,
dried mortar, or any other deleterious material until embedded in concrete.
Ensure that embedded portions of the water stop are completely enclosed in
dense concrete.

560.07 Acceptance. Material for water stops will be evaluated under Sub-
sections 106.02 and 106.03.

Installing water stops will be evaluated under Subsections 106.02 and
106.04.

M easur ement
560.08 Measure water stops by the meter or by the lump sum.
Payment
560.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
56001 water stop, width Meter
56002 water stop Lump sum
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Section 561.) STRUCTURAL CONCRETE BONDING

Description

561.01 This work consists of repairing cracks in concrete structures by
pressure injecting epoxy.

Material
561.02 Conform to the following Subsections:

Epoxy resin adhesives 725.21
Polymer grout 725.22

Congtruction Requirements

561.03 Crack Preparation.  Provide notice of crack sealing at least 14 days
before beginningwork. Thework areaswill beidentified and thelocations of
the cracksto be repaired will be marked.

Remove all dirt, laitance, and other debris from the exterior and interior of
cracks. Apply atemporary surface seal material to the face of cracks. Use
surface seal material with sufficient strength and adhesion to confine the
injected epoxy material until cured.

Provide openings (entry ports) in the surface seal along the crack. Makethe
distance between entry ports at least the thickness of the concrete member
being repaired.

After theinjection adhesive has cured, removethe surface seal. Finishface of
the crack and entry ports flush with the adjacent surface.

561.04 InjectionProcedures.  Begin injecting epoxy at thelowest entry port.
Continue injection at the first port until epoxy begins to flow out of the next
highest port. Plug the first port and inject epoxy in the second port until the
epoxy flowsfromthenext highest port. Continuethissequenceuntil theentire
crack isfilled. Use a2-component epoxy system. Maintain the mix ratio for
the epoxy as prescribed by the manufacturer within 5 percent by volumeat any
discharge pressure not to exceed 1.4 megapascals. Do not use solventsto thin
the epoxy.
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Use positiveinline displacement type equipment to meter, mix, and inject the
epoxy at pressures not to exceed 1.4 megapascals.

(@) Tes for proper ratio.  Perform thistest for each injection unit at the
beginning and at the end of every day that the unit isused. Disconnect the
mixing head of theinjection equipment and pump the 2 adhesive components
through aratio check device with 2 independent valved nozzles capable of
controlling flow rate and back pressure by opening or closing valves on the
check device. Useapressure gauge capable of sensing back pressure behind
eachvalveto adjust thedischargepressureto 1.4 megapascal sfor both epoxy
components. Simultaneously discharge both epoxy componentsinto separate
calibrated containers. Comparethedischarged amountsto determinethemix
ratio.

After thetest iscompleted at 1.4 megapascal sdischarge pressure, repeat the
proceduresfor zero-megapascal discharge pressure.

(b) Testfor pressurecheck.  Perform thistest for each injection unit at the
beginning and at the end of every day that the unit is used.

Disconnect the mixing head of the injection equipment and attach the 2
adhesive component delivery lines to a pressure check device with 2
independent valved nozzles capabl e of controlling flow rate and pressure by
opening or closing the valves. Use a pressure gauge capabl e of sensing the
pressure build-up behind each valve. Closethevalvesonthepressure-check
deviceand operate the equipment until the gauge pressureon each linereads
1.4 megapascals. Whenthe pumpsare stopped, the gauge pressure must not
drop below 1.3 megapascal swithin 3 minutes.

(c)Records. Maintain and makeavailable compl ete and accuraterecords of

the ratio check tests and the pressure check tests. Additiona ratio and
pressure check tests may be required.
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561.05 Coring. Take one 50 millimeters diameter test core according to
AASHTOT 24 for every 15 meters of repaired crack at designated locations.
The crack repair is acceptable if the core sample indicates that 90 percent or
more of the crack has been successfully bonded.

When a test core shows that the epoxy bonding has penetrated less than 90
percent of the crack volume within the core sample, redo that 15-meter crack
segment or the segment that the core represents and resample. Repeat this
procedure until acceptable crack repair is achieved.

Fill all sample core holeswith polymer grout and finish the surface to match
the adjacent concrete.

561.06 Acceptance. Materia for structural concrete bonding will be
evaluated under Subsections 106.02 and 106.03.

Structural concrete bonding work will be evaluated under Subsections

106.02 and 106.04. See Table 561-1 for sampling and testing requirements.
Crack repair will be evaluated according to Subsection 561.05.

M easur ement
561.07 Measure crack preparation by the meter or by the lump sum.

Measure structural concrete bonding by the meter, by theliter, or by the lump
sum.

When measurement isby the meter, measuretheactual metersof surfacecrack
acceptably repaired.

When measurement is by the liter, measure the actual number of liters of
bonding material injected in the marked cracksthat are acceptably repaired.
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Payment

561.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
56101 Structural concrete bonding Meter
56102 Structural concrete bonding Liter
56103 Structural concrete bonding Lump sum
56104 Crack preparation Meter
56105 Crack preparation Lump sum

474



Slv

Table 561-1
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Repaired concrete 50-mm diameter test core AASHTOT 24 1 for every 15 meters of repaired Repaired crack

crack.

T9G uoldes



Section 562.) FORM S AND FALSEWORK

Description

562.01 Thiswork consistsof designing, constructing, and removingformsand
falsework to temporarily support concrete, girders, and other structural ele-
ments until the structureis completed to the point it can support itself.

Design and Congtruction Requirements

562.02 Drawings. When complete details for forms and falsework are not
shown, prepare and submit drawings according to Subsection 104.03. Show
the following, as applicable:

(&) Designand show thedetail sfor constructing safe and adequateformsand
falsework that providethenecessary rigidity, support theloadsimposed, and
producein the finished structure the required lines and grades. See Subsec-
tion 562.03 for design loads. See Subsection 562.04 for design stresses,
loadings, and deflections. See Subsection 562.05 for manufactured assem-
blies.

(b) Show the maximum applied structural load on the foundation material.
Include adrainage plan or description of how foundationswill be protected
from saturation, erosion, and/or scour. See Subsection 562.06.

(c)Precisely describeall proposed material. Describethematerial that isnot
describable by standard nomenclature (suchasAASHTO or ASTM specifi-
cations) based on manufacturer's tests and recommended working loads.
Evaluate falsework material and ascertain whether the physical properties
and conditions of the material is such that it can support the loads assumed
inthedesign.

(d)Furnish design cal culationsand material specificationsshowingthat the

proposed system will support the imposed concrete pressures and other
loads. Provide an outline of the proposed concrete placement operation
listing the equipment, labor, and procedures to be used for the duration of
each operation. Include proposed placement rates and design pressuresfor
each pour. Include a superstructure placing diagram showing the concrete
placing sequence and construction joint locations.
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(e)Providedesign calculationsfor proposed bridge falsework. A registered
professional engineer proficient in structural design shall design, sign, and
seal thedrawings. Thefa sework design calculationsshall show thestresses
and deflectionsin load supporting members.

(fHShow anticipated total settlementsof falsework andforms. Includefal se-
work footing settlement and joint take-up. Designfor anticipated settlements
not to exceed 25 millimeters. Design and detail fal sework supporting deck
slabs and overhangs on girder bridges so thereis no differential settlement
between the girders and the deck forms during placement of deck concrete.
Design and construct the falsework to elevations that include anticipated
settlement during concrete placement and required camber to compensatefor
member deflections during construction.

(g)Show the support systemsfor form panel ssupporting concrete deck slabs
and overhangs on girder bridges.

(h)Show detailsfor strengthening and protecting fal sework over or adjacent
to roadways and railroads during each phase of erection and removal. See
Subsection 562.07.

()Includeintended steel erection procedureswith calculationsin sufficient
detail to substantiatethat thegirder geometry will becorrect. See Subsection
562.08.

(j)Submit details of proposed anchorage and tiesfor void forms. See Sub-
section 562.10 for void form requirements.

Submit separate fal sework drawingsfor each structure, except for identical
structureswithidentical fal sework design and details. Do not start construc-
tion of any unit of fal sework until thedrawingsfor that unit arereviewed and
accepted.

562.03 Design Loads.

(@) Vertical desgnloads. Dead loads include the mass of concrete, rein-
forcing steel, forms, and falsework. Consider the entire superstructure, or
any concrete mass being supported by falsework to be afluid dead |oad with
no ability to support itself. If the concrete is to be prestressed, design the
falsework to support any increased or readjusted loads caused by the pre-
stressing forces.
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Assume the density of concrete, reinforcing steel, and forms to be not less
than 2600 kilograms per cubic meter for normal concrete and not less than
2100 kilograms per cubic meter for lightweight concrete.

Consider live loads to be the actual mass of equipment to be supported by
fal sework applied asconcentrated | oadsat the point of contact plusauniform
load of not lessthan 1000 pascal sapplied over theareasupported, plus 1100
newtons per meter applied at the outside edge of deck fal sework overhangs.

Thetotal vertical design load for falsework is the sum of vertical dead and
liveloads. Use atotal vertical design load of not less than 4800 pascals.

(b) Horizontal design loads.  Use an assumed horizontal design load on
fasawork towers, bents, frames, and other falsework structures to verify
lateral stability. The assumed horizontal load isthe sum of the actual hori-
zontal loadsdueto equi pment, construction sequence, or other causesand an
allowance for wind. However, in no caseisthe assumed horizontal 1oad to
be lessthan 2 percent of the total supported dead load at the location under
consideration.

The minimum wind allowance for each heavy-duty steel shoring having a
vertical load carrying capacity exceeding 130 kilonewtonsper leg isthesum
of theproductsof thewindimpact area, shapefactor, and theapplicablewind
pressure value for each height zone. Thewind impact areaisthetotal pro-
jected area of all the elementsin the tower face normal to the applied wind.
Assume the shape factor for heavy-duty shoring to be 2.2. Determine wind
pressure values from Table 562-1.

The minimum wind allowance on all other types of fasework, including
fal sework supported on heavy-duty shoring, isthe sum of the productsof the
wind impact area and the applicable wind pressure value for each height
zone. Thewind impact areaisthe gross projected area of the falsework and
unrestrained portion of the permanent structure, excluding theareas between
falsework posts or towers where diagonal bracing is not used. Use design
wind pressures from Table 562-2.

Design the falsework so it has sufficient rigidity to resist the assumed hori-

zontal load without vertical deadload. Neglect theeffectsof frictional resis-
tance.
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Table562-1
Design Wind Pressure- Heavy Duty Sted Shoring
Wind PressureValue- Pa
Height Zone
AboveGround Adjacent AtOther
meter ToTraffic L ocations
0 960 720
9-15 1200 960
15-30 1450 1200
Over 30 1675 1450
Table562-2
Design Wind Pressure- Other Typesof Falsawork
Wind PressureValue- Pa
Height Zone
AboveGround For MembersOver
meter and BentsAdjacent AtOther
ToTraffic L ocations
Openings
0 320Q 240 Q
9-15 400 Q 320Q
15-30 480 Q 400 Q
Over 30 560 Q 480 Q

Note Q=0.3 + 0.2W, but not more than 3. Wisthe width of the falsework
systeminmetersmeasuredinthedirection of thewindforcebeing considered.

(c) Lateral fluid pressure.
or other pozzolanreplacement for cement, designforms, formties, and brac-

For concrete with retarding admixture, fly ash,

ing for alateral fluid pressure based on concrete with adensity of 2400 kilo-
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gramsper cubicmeter. For concrete containing no pozzolansor admixtures,
which affect thetimetoinitial set, determinethelateral fluid pressure based
on concrete temperature and rate of placement according to ACI standard
347R, Guide for Formwork for Concrete.
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562.04 Design Stresses, L oads, and Deflections. The allowable maximum
design stresses and loads listed in this section are based on the use of undam-
aged, high-quality material. If lesser quality material isused, reducetheallow-
ablestressesandloads. Do not exceed thefollowing maximum stresses, |oads,
and deflectionsin the falsework design:

(& Timber.
Compression perpendicular to thegrain = 3100 kilopascals
Compression parallel tothegrain® = %megapascd s
Note (1) Not to exceed 11 megapascals.
Where:
L = Unsupportedlength
d = Leastdimension of asquareor rectangular column or thewidth
of asguareof equivalent cross-sectional areafor round columns
Flexural stress=12.4 megapascals

Note: Reduced to 10 megapascals for members with a nominal depth of 200
millimetersor less.

Horizontal shear = 1300 kilopascals
Axial tension = 8.3 megapascals

Deflection due to the mass of concrete may not exceed 1/500 of the span
even if the deflection is compensated for by camber strips.

Modulus of elasticity (E) for timber = 11.7 gigapascals
Maximum axial loading on timber piles =400 kilonewtons
Designtimber connectionsaccording to thestressesand | oadsallowedinthe

National Design Specification for Wood Construction, as published by the
National Forest Products Association except:
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(DReductionsinallowableloadsrequired therein for high moisture con-
dition of the lumber and service conditions do not apply.

(2) Use 75 percent of the tabulated design value as the design value of
boltsin two member connections (single shear).

(b) Stedl.  For identified grades of steel, do not exceed the design stresses
(other than stresses dueto flexural compression) specified in the Manual of
Seel Construction as published by the AISC.

When the grade of steel cannot be positively identified, do not exceed the
design stresses, other than stressesdueto flexural compression, either speci-
fied in the AISC Manual for ASTM A 36M steel or the following:

Tension, axial and flexural = 150 megapascals
Compression, axial = 110 000 - 2.6(L/r)? kilopascals
Note: L/r shall not exceed 120.

Shear on the web gross section of rolled shapes = 100 megapascals
Web crippling for rolled shapes = 185 megapascals

For all grades of steel, do not exceed the following design stresses and de-
flection:

Compression, flexural @ = %‘Zsﬁegapascds

Note: (1) Not to exceed 150 megapascals for unidentified steel or steel con-
forming to ASTM A 36. Not to exceed 0.6 F, for other identified steel.

Where:

Unsupportedlength.

L east dimension of asquareor rectangul ar columnor thewidth
of a square of eguivalent cross-sectional areafor round col-
umns or the depth of beams.

Width of the compression flange.

Thickness of the compression flange.

Radius of gyration of the member.

Specified minimum yield stressfor the grade of steel used.

L
d

m—- —~o
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Deflection due to the mass of concrete may not exceed 1/500 of the span
even if the deflection is compensated for by camber strips.

Modulus of elasticity (E) for steel = 210 gigapascals

(c)Other requirements.  Limit falsework spans supporting T-beam girder
bridgesto 4.3 meters plus 8.5 times the overall depth of T-beam girder.

562.05 Manufactured Assemblies.  For jacks, brackets, columns, joists and
other manufactured devices, do not exceed the manufacturer's recommenda-
tionsor 40 percent of theultimateload carrying capacity of the assembly based
onthemanufacturer'stestsor additional testsordered. Limit maximum allow-
able dead load deflection of joists to 1/500 of their spans.

Furnish catal og or equival ent data showing the manufacturer's recommenda-
tionsor performtests, as necessary, to demonstrate the adequacy of any manu-
factured device proposed for use. Do not substitute other manufacturer'scom-
ponentsunl essthe manufacturer'sdataencompassessuch substitutionsor field
testsreaffirm the integrity of the system.

If acomponent of the falsework system consists of asteel frametower exceed-
ing 2 or moretiershigh, thedifferential leg loading within the steel tower unit
shall not exceed 4to 1. An exception may be approved if the manufacturer of
thesteel framecertifies, based on manufacturer'stests, that theproposed differ-
ential |oadingsarenot detrimental tothesafeload carrying capacity of thesteel
frame.

562.06 Falsawork Foundations.  Field verify all ground elevations at pro-
posed foundation locations before design.

Where spread footing type foundations are used, determine the bearing ca-
pacity of the soil. The maximum allowable bearing capacity for foundation
material, other than rock, is 190 kilopascals.

Do not locate the edge of footings closer than 300 millimeters from the inter-
section of the bench and the top of the slope. Unless the excavation for foot-
ingsisadequately supported by shoring, do not locate the edge of the footings
closer than 1.2 meters or the depth of excavation, whichever is greater, from
the edge of the excavation.
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When a pile-type foundation is used, use according to Section 551. When
falsework is supported by footings placed on paved, well-compacted slopes of
bermfills, do not strut the fal sework to columns unless the column isfounded
on rock or supported by piling.

Size spread footingsto support the footing design load at the assumed bearing
capacity of the soil without exceeding anticipated settlements. Provide steel
reinforcement in concrete footings.

When individual steel towers have maximum leg loads exceeding 130 kilo-
newtons, providefor uniform settlement under all legsor each tower under all
loading conditions.

Protect the foundation from adverse effectsfor the duration of itsuse. Advise
the CO of actionsthat will be taken to protect the foundation.

562.07 Falsawork Over or Adjacent to Roadwaysand Railroads. Design
and construct thefal sework to be protected fromvehicleimpact. Thisincludes
falsework poststhat support members crossing over aroadway or railroad and
other falsework postsif they are located in the row of falsework posts nearest
to the roadway or railroad and if the horizontal distance from the traffic side
of thefalsework to the edge of pavement or to apoint 3 metersfrom the center-
line of track islessthan the total height of the fal sework.

Provide additional features to ensure that this falsework will remain stable if
subjected to impact by vehicles. Usevertical designloadsfor these fal sework
posts, columns, and towers (but not footings) that are greater than or equal to
either of the following:

(&) 150 percent of thedesignload cal cul ated according to Subsection 562.03,
but not including any increased or readjusted |oads caused by prestressing
forces

(b) the increased or readjusted |oads caused by prestressing forces

Install temporary traffic barriers before erecting fal sework towers or columns
adjacent to an open public roadway. Locatebarriersso that falsework footings
or pilecapsareat least 75 millimeters clear of concretetraffic barriersand all
other falsawork members are at least 300 millimeters clear. Do not remove
barriersuntil approved.
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Use falsework columnsthat are steel with aminimum section modul us about
each axisof 156 000 cubic millimeters or sound timbers with aminimum sec-
tion modulus about each axis of 4 100 000 cubic millimeters.

Mechanically connect the base of each column or tower frame supporting
fal sework over orimmediately adjacent to an open publicroadtoitssupporting
footing or provide other lateral restraint to withstand aforce of not lessthan 9
kilonewtons applied to the base of the column in any direction. Mechanically
connect such columns or frames to the falsework cap or stringer to resist a
horizontal force of not lessthan 4.5 kilonewtonsin any direction. Neglect the
effects of frictional resistance.

Brace or tie exterior girders, upon which overhanging bridge deck fal sework
bracketsare hung, to the adjacent interior girdersas necessary to prevent rota-
tion of exterior girders or overstressing the exterior girder web.

M echanically connect all exterior fal sework stringersand stringersadjacent to
theend of discontinuouscaps, thestringer or stringersover pointsof minimum
vertical clearance and every fifth remaining stringer, to the falsework cap or
framing. Provide mechanical connections capable of resisting aload in any
direction, including uplift on the stringer, of not less than 2.2 kilonewtons.
Install connections before traffic is allowed to pass beneath the span.

Use 16 millimetersdiameter or larger boltsto connect timber membersused to
brace falsework bents located adjacent to roadways or railroads.

Sheath falsework bents within 6 meters of the centerline of arailroad track
solid in the area between 1 and 5 meters above thetrack on the sidefacing the
track. Construct sheathing of plywood not less than 16 millimeters thick or
lumber not lessthan 25 millimetersnominal thickness. Provideadequatebrac-
ing on such bents so that the bent resists the required assumed horizontal
load or 22 kilonewtons, whichever is greater, without the aid of sheathing.

Provide at least the minimum required vertical and horizontal clearances
through falsework for roadways, railroads, pedestrians, and boats.
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562.08 Falsework for Sted Structures.

(a)Usefalsework design loads consisting of the mass of structural steel, the
load of supported erection equipment, and all other loads supported by the
falsework.

(b)Design falsework and formsfor concrete supported on stedl structuresso
that loads are applied to girder webs within 150 millimeters of a flange or
stiffener. Distributetheloadsinamanner that doesnot producelocal distor-
tion of the web. Do not use deck overhang forms that require holes to be
drilled into the girder webs.

(c) Strut and tie exterior girders supporting overhanging deck falsework
brackets to adjacent interior girdersto prevent distortion and overstressing
of the exterior girder web.

(d) Do not apply loadsto existing, new, or partially compl eted structuresthat
exceed theload carrying capacity of any part of the structureaccordingtothe
load factor design methods of the AASHTO Bridge Design Specifications
using load group IB.

(e)Build supporting fal sework that will accommodate the proposed method

of erection without overstressing the structural steel, as required, and will
produce the required final structural geometry, intended continuity, and
structural action.

562.09 Falsework Construction. Construct falsework to conform to the
accepted drawings.

When welding is required, submit a welder certification for each welder ac-
cording to Subsection 555.18.

Build camber into the falsework to compensate for falsework deflection and
anti cipated structuredeflection. Camber shown ontheplansor specified by the
COisfor anticipated structure deflection only.

Attach tell-tales to soffit of concrete forms in enough systematically placed

locations to be able to determine from the ground the total settlement of the
structure while concreteis placed.
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Do not apply dead loads, other than forms and reinforcing steel, to any false-
work until authorized.

Discontinue concrete placement and take corrective action, if unanticipated
events occur, including settlements that cause a deviation of more then 10
millimeters from those shown on the falsework drawings. If satisfactory cor-
rective actionisnot taken beforeinitial set, removeall unacceptable concrete.

562.10 Forms. For exposed concrete surfaces, use U.S. Product Standard PS
1for exterior B-B (concrete form) class| plywood or other approved material
that will produceasmooth and uniform concretesurface. Useonly formpanels
in good condition free of defects on exposed surfaces. If form panel material
other than plywood isused, it shall haveflexural strength, modulus of elastic-
ity, and other physical propertiesequal to or greater than the physical proper-
ties for the type of plywood specified.

Furnish and place form panels for exposed surfaces in uniform widths of not
lessthan 1 meter andinuniformlengthsof not lessthan 2 meters, except where
the width of the member formed islessthan 1 meter.

Arrange panelsin symmetrical patterns conformingto the general linesof the
structure. Placepanel sfor vertical surfaceswiththelongdimension horizontal
and with horizontal jointslevel and continuous. For wallswith sloping foot-
ingswhich do not abut other walls, panels may be placed with thelong dimen-
sion parallel to the footing.

Precisely align form panels on each side of the panel joint by means of sup-
ports or fasteners common to both panels. Provide 19-millimeter triangular
fillets at all sharp edges of the concrete.

Devices may be cast into the concrete for later use in supporting forms or for
lifting precast members. Do not usedriven devicesfor fasteningformsor form
supportsto concrete. Use form ties consisting of form bolts, clamps, or other
devicesnecessary to prevent spreading of theformsduring concrete placement.
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Do not use form ties consisting of twisted wire loops. Use form ties and an-
chorsthat can be removed without damaging the concrete surface. Construct
metal ties or anchorageswithintheformsto permit their removal to adepth of
at least 25 millimeters from the face without damage to the concrete. Fill
cavities with cement mortar and finish to a sound, smooth, uniform colored
surface.

Construct all exposed concrete surfaces that will not be completely enclosed
or hidden below the permanent ground surface so the formed surface of the
concrete does not undul ate more than 2.5 millimetersor 1/360 of the center to
center distance between studs, joists, form stiffeners, form fasteners, or wales.
Interior surfacesof underground drainage structuresare considered to becom-
pletely enclosed surfaces. Form all exposed surfaces for each element of a
concrete structure with the same forming material or with materialsthat pro-
duce similar surface textures, color, and appearance.

Support roadway slab forms of box girder type structures on wales or similar
supports fastened, as nearly as possible, to the top of the web walls.

Construct concreteformsmortar-tight, truetothedimensions, lines, and grades
of the structure, and of sufficient strength to prevent appreciable deflection
during placement of concrete. Place all material required to be embedded in
the concrete before concrete placement. Clean inside surfaces of forms of all
dirt, mortar and foreign material. Remove all loose material before the com-
pletion of forming for the roadway deck slab of cast-in-place box girders or
cellsor voidsof other membersinwhichtheformsareto either remainin place
or be removed.

Form exposed curved surfaces to follow the shape of the curve, except on
retaining wallsthat follow ahorizontal curve. Thewall stemsmay beaseries
of short chordsif al of the following apply:

» Chordswithin the panel arethe same length.

» Chords do not vary from atrue curve by more than 15 millimeters at any
point.

+ All panel points are on the true curve.

When architectural treatment isrequired, make the angle pointsfor chordsin
wall stemsfall at vertical rustication joints.
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Coat formsto be removed with form oil. Use commercia quality form oil or
an equivalent coating that permits release of the forms and does not discol or
the concrete. Do not place concrete in forms until the forms have been in-
spected and approved.

(@) Stay inplacedeck forms.  Use permanent or stay inplace forms only
when permitted by the contract.

Fabricate permanent steel bridge deck forms and supports from steel con-
formingto ASTM A 653M coating designation 2600, any gradeexcept grade
340, class 3.

Install forms according to accepted fabrication and erection drawings. Do
not rest form sheets directly on the top of stringer or floor beam flanges.
Securely fasten sheets to form supports. Place form supportsin direct con-
tact with the stringer flange or floor beam. Make all attachmentswith per-
missiblewelds, bolts, or clips. Do not weld form supportsto flangesof steels
not considered weldable or to portions of flanges subject to tensile stresses.

Clean, wirebrush, and paint with 2 coatsof zinc dust zinc-oxideprimer (FSS
TT-P-641 type I, no color added) any permanently exposed form metal
where the gal vanized coating has been damaged. Minor heat discoloration
in areas of welds need not be touched up.

L ocate transverse construction jointsin slabs at the bottom of aflute. Field
drill 6-millimeter diameter weep holes at not less than 300 millimeters on
center along the line of the joint.

(b) Vaid forms.  Store void formsin adry location to prevent distortion.
Securetheforms using anchors and tieswhich |eave aminimum of metal or
other supporting material exposed at the bottom of finished slab.

Make the outside surface of the forms waterproof. Cover the ends with
waterproof mortar tight caps. Use a premolded 6 millimeters thick rubber
joint filler around the perimeter of the caps to permit expansion.

Provide aPV C vent near each end of each void form. Construct ventssothe
vent tubeshall not extend morethan 13 millimetersbel ow thebottom surface
of the finished concrete after form removal. Protect void forms from the
weather until concreteis placed.
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(c) Metal forms. The specifications for forms relative to design, mortar
tightness, filleted corners, bevel ed projections, bracing, alignment, removal,
reuse, and oiling also apply to metal forms.

562.11 Removal of Forms and Falsawork. Remove al forms except as
follows:

(&) Interior soffit formsfor roadway deck slabsof cast-in-placebox girders
(b) Formsfor theinterior voids of precast members

(c) Forms for abutments or piers when no permanent accessis available
into the cells or voids

Forms that do not support the dead load of concrete members and forms for
railings and barriers may be removed 24 hours after the concrete is placed.
Protect exposed concrete surfaces from damage. Cure al exposed concrete
surfacesaccording to Subsection 552.15, if formsareremoved |essthan 7 days
after concrete placement.

Do not remove forms and fal sework until the strength and time requirements
of Table 562-3 are met.

Remove falsework for arch bridges uniformly and gradually. Begin at the
crown and work toward the springing. Remove falsework for adjacent arch
spanssimultaneously.

Do not release falsework for cast-in-place prestressed portions of structures
until after the prestressing steel has been tensioned.

Do not removefalsework supporting thedeck of rigid framestructures, exclud-
ing box culverts, until backfill material is placed and compacted against the
vertical legs of the frame.

Install areshoring systemif fal sework supporting thesidesof girder stemswith
dlopessteeper than 1:1 areremoved before placing deck slab concrete. Design
the reshoring system with lateral supports which resist all rotational forces
acting on the stem, including those caused by the placement of deck slab con-
crete. Install thelateral supportsimmediately after eachform panel isremoved
and before release of supportsfor the adjacent form panel.
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Table562-3
Minimum Form/Support ReleaseCriteria
Per cent Minimum
of Number
Specified of Days
Structural Element 28-Day Since
Strength Lagt
) Pour
(@ Columnsand wall faces 50 3
(not yet supporting loads)
(b) Mass piers and mass abutments 50 3
(not yet supporting loads) except pier caps
(c) Box girders 80 14
(d) Simple span girders, T-beam girders, slab
bridges, cross beams, caps, pier caps not continu- 80 14
ously supported, struts, and top slabs of concrete
box culverts.
(e) Trestle slabs where supported on wood 70 10
stringers
(f) Slabs and overhangs where supported on steel 70 10
stringers or prestressed concrete girders
(g) Pier caps continuously supported 60 7
(h) Arches, continuous span bridges, rigid frames 90 21

Removeall falsawork material. Removefalsework piling to at least 0.5 meter
below the surface of the original ground or original stream bed. Wherefalse-
work piling isdriven withinthelimitsof ditch or channel excavation, remove
the piling to at least 0.5 meter bel ow the bottom and side slopes of the exca-
vated aress.

Leave the forms for footings constructed within a cofferdam or crib in place
when their removal would endanger the safety of the cofferdam or crib, and
where the formswill not be exposed to view in the finished structure.

Remove all other forms whether above or below groundline or water level.
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562.12 Acceptance. Forms and falsework (including design, construction,
andremoval) will beevaluated under Subsections 106.02, 106.03, and 106.04.

When thefal sework installation is compl ete and before concrete placement or
removal begins, have the fal sework inspected by alicensed professional engi-
neer proficient in structural design. Certify in writing that the installation
conformstothecontract, theapproved fal seawork drawings(including approved

changes), and acceptable engineering practices. Provide a copy of the
certification before concrete placement.

M easurement and Payment
562.13 See Subsection 109.05.

Do not measure forms and fal sework for payment.

491



Section 563.) PAINTING

Description

563.01 Thiswork consistsof applying protective coatingsto metal, timber, or
concrete surfacesto control corrosion and deterioration.

Material

563.02 Conform to the following Section and Subsections:

Linseed ail 725.14
Mineral spirits 725.14
Paint 708

Water 725.01

Congtruction Requirements

563.03 Protection of Public, Property, and Workers. Comply with the
Steel Structures Painting Council's (SSPC) SSPC-PA Guide 3 - A Guide to
Safety in Paint Application and OSHA requirements. If the paint being re-
moved isahazardous material containing lead or chromium, comply with all
thefollowing:

» SSPC Guide 61(CON) - Guide for Containing Debris Generated During
Paint Removal Operations

*SSPC Guide 71(DIS) - Guide for the Disposal of Lead-Contaminated Sur-
face Preparation Debris

» 29 CFR 1926.62 - OSHA Construction Industry Standards for Lead

+40 CFR 50.6 - EPA National Primary and Secondary Ambient Air Quality
Sandardsfor Particul ate Matter

» 40 CFR 50.12 - EPA National Primary and Secondary Ambient Air Quality
Sandards for Lead

40 CFR Parts 260-268 - Resource Conservation and Recovery Act (-
RCRA)

Atleast 28 daysbeforebeginning surface preparation, submit awritten planfor

acceptancethat detail sthe measuresto be used for protecting theenvironment,
public, adjacent property, and workers. Includein the plan the following:
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(@Manufacturer'smaterial safety datasheetsand product datasheetsfor all
cleaning and painting products.

(b) A detailed containment planfor removed material, cleaning products, and
paint debris. Include details of attachment to the structure.

(c) A detailed disposal plan for removed material, cleaning products, and
paint debris.

(d)Specific safety measuresto protect workers from site hazards including
falls, fumes, fires, or explosions.

(e) If paint being removed is a hazardous material include specific safety
measuresto comply with 29 CFR 1926.62, 40 CFR 50.6, 40 CFR 50.12, and
40 CFR Parts 260-268. Document compliance upon request.

(f) Emergency spill procedures.

(g) A Competent person responsible for ensuring that all necessary health,
safety, and contai nment measures are enacted and mai ntai ned.

After acceptance, perform work according to the plan. If the measuresfail to
performasintended, immediately stop work and take correctiveaction. Collect
and properly dispose of all material including waste water that isused in pre-
paring, cleaning, or painting.

563.04 Protection of theWork.  Protect adjacent surfaces that are not to be
painted by using tarps, screens, paper, cloth, or other suitable means. Prevent
contamination of freshly painted surfacesby dust, oil, grease, or other harmful
or deleterious material.

563.05 SurfacePreparation, General. Notify the CO inwriting at least 7
days before beginning operations. Immediately before painting, prepare the
surface according to the following:

(a) Clean the surface to the specified cleanlinesslevel.

(b)Removedirt, dust, and other contaminantsfrom the surface using meth-
ods recommended by the paint manufacturer.

(c) Thoroughly dry the surface.

493



Section 563

(d) Determine that the surface temperature is between 10 and 40 °C.

(e) Determine that the surface temperatureis 3 °C or more above the dew
point according to ASTM E 337.

(fHDeterminethat the humidity is85 percent less, unlessspecified otherwise
on the manufacturer's product data sheet.

Suitableengineering control ssuch asencl osuresand dehumidification may be
used to provide the conditions required above.

563.06 Paint Application,General.  Usesafehandling practicesthat conform
to the manufacturer's safety data sheet and instructions. Mix and apply paint
according to the product instructions. Mix paint with mechanical mixersfor
asufficient length of timeto thoroughly blend the pigment and vehicletogeth-
er. Continue the mixing during application. Do not thin paint that isformu-
lated ready for application.

Paint inaneat and workmanlike manner that doesnot produce excessive paint
build-up, runs, sags, skips, holidays, or thin areasin the paint film. Measure
the wet film thickness during application and adjust the application rate such
that, after curing, the desired dry film thicknessis obtained. Apply paint by
brush, spray, roller, or any combination thereof if permitted by the manufac-
turer's product data sheet.

Use brushesthat have sufficient bristle body and length to spread the paint in
auniformfilm. Useround, oval shaped brushes, or flat brushesno wider than
120 millimeters. Evenly spread and thoroughly brush out the paint as it is

applied.

Use airless or conventional spray equipment with suitable traps, filters, or
separatorsto exclude oil and water from the compressed air. Use compressed
air that does not show black or wet spots when tested according to ASTM D
4285. Usethe spray gun tip sizes and pressures recommended by the manu-
facturer.

Useroallersonly on flat, even surfaces. Do not userollersthat leave astippled
textureinthe paint film.

Use sheepskin daubers, bottle brushes, or other acceptable methods to paint
surfacesthat areinaccessiblefor painting by regular means.
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Cure each coat of paint according to the manufacturer's recommendations.
Correct all thin areas, skips, holidays, and other deficiencies before the next
application of paint. Tint succeeding applicationsof paint to contrast with the
paint being covered. The CO will approve the color for the finish coat before
application.

Coat surfaces that will be inaccessible after erection with the full number of
undercoatsrequired before erection. After erection thoroughly clean all areas
wheretheundercoatingisdamaged or deteriorated and spot coat thesewith the
specified undercoats to the required thickness before applying the final coat.

563.07 Structural Iron and Sted.
(&) Paint systems.

(1) New surfacesor surfaceswith all existing paint removed. Furnish
apaint system shownin Table 563-1.

(2) Surfaceswith existing sound paint.  Furnish a paint system com-
patiblewiththeexisting paint. Furnishasystem shownin Table563-2or
asystem approved for use on stedl structuresby the state highway agency
in the state in which the structureis located.

At least 14 days before ordering paint, verify compatibility of the pro-
posed system with the existing system as follows:

(a) Select atest area of at least 3 square metersin acondition repre-
sentative of the condition of the structure. Perform the specified level
of surface preparation and apply the proposed system to the existing
topcoat and to the existing primer. Observefor lifting, bleeding, blis-
tering, wrinkling, cracking, flaking, or other evidenceof incompatibil-

ity.

(b)V erify that no indication of incompatibility exists at |east 14 days
after the application of each product. Perform adhesion tests accord-
ingto ASTM D 3359 method A. Notify the CO immediately if adhe-
sion testing fails at the interface of the existing system and substrate
or between the existing finish coat and primer. An adhesion failure
indicatesincompatibility. Choose a more compatible paint system.
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Table563-1

Structural Iron and Steel Coating Systemsfor

New Surfaces and Surfaceswith All Existing Paint Removed

Paint System @
1 2 3 4 5
COAT Aggressive Aggressive Aggressive Less Aggressive Less Aggressive
Environments Environments Environments Environments Environments
(Sdt) (Sdlt) (Sdlt) (No Salt) (No Salt)
Inorganic zinc Zinc-rich Moisture-cured Acrylic latex Low VOC
Primer typell epoxy urethane 50-75 pm dry akyd
75-100 pm dry 75-100 pm dry 50-75 pm dry 50-75 pm dry
Epoxy Epoxy Moisture-cured Acrylic latex Low VOC
Intermediate 75-100 pm dry 75-100 pm dry urethane 50-75 pm dry akyd
50-75 pm dry 50-75 pm dry
Aliphatic Aliphatic Moisture-cured Acrylic latex Low VOC
Top urethane urethane urethane or 50-75 pm dry akyd
50-75 pm dry 50-75 pm dry Aliphatic urethane 50-75 pm dry
50-75 pm dry
Total Thickness 200-275 pm dry 200-275 pm dry 150-225 pm dry 150-225 pm dry 150-225 pm dry

€95 uones

(1) System 1, 2, or 3isfor the corrosion protection of iron and steel in aggressively corrosive atmospheric environments such as marine, industrial, hig  h
humidity, orstructures exposed to deicing salts. System 4 or 5 is for use in those environments free from high concentrations of salts or pollutants that cause
aggressive corrosion environments.
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Table563- 2
Structural Iron and Sted Coating Sysemsfor
Surfaceswith Existing Sound Paint

Paint System ©
6 7 8
COAT Aggressive Less Aggressive Less Aggressive
Environments Environments Environments
(Sdlt) (No Salt) (No Salt)
Moisture-cured Low VOC Low viscosity
Primer urethane alkyd epoxy sealer
50-75 pm dry 50-75 pm dry 25-50 um dry
Moisture-cured Low VOC Epoxy
Intermediate urethane akyd 75-100 pm dry
50-75 pm dry 50-75 pm dry
Moisture-cured Low VOC Aliphatic
Top urethane or silicone-alkyd urethane
Aliphatic urethane 50-75 pm dry 50-75 pm dry
50-75 pm dry

Total Thickness

150-225 pym dry

150-225 pym dry

150-225 pym dry

(1) System 1isfor the corrosion protection of iron and steel in aggressively corrosive atmospheric
environments such as marine, industrial, high humidity, or structures exposed to deicing sdts. S-
ystem 2 or 3isfor usein those environments free from high concentrations of saltsor pollutants that
cause aggressive corrosion environments.

(b) Surface preparation. Do not remove sound paint unless specifically

required by the contract.

(1) New surfacesor surfaceswith all exisgingpaint removed. Remove
all dirt, mill scale, rust, paint, and other foreign material from exposed
surfaces by blast cleaning to near white metal according to SSPC-SP 10.

Use compressed air that is free from oil or moisture and does not show
black or wet spots when tested according to ASTM D 4285. Do not use
unwashed sand or abrasives that contain salts, dirt, oil, or other foreign
matter. Beforeblast cleaning near machinery, seal bearings, journals, mo-
tors, and moving parts against entry of abrasive dust.
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Blast clean with clean dry slag, mineral grit, steel shot, or steel grit. Use
asuitablegradation to produce adense, uniform anchor pattern. Produce
an anchor profile height of 25 to 50 micrometers, but not |ess than that
recommended by the paint system manufacturer's product data sheet.
M easureanchor profileheight using thetape method accordingto ASTM
D 4417.

The same day cleaning is performed, remove dirt, dust, and other debris
from the surface by brushing, blowing with clean dry air, or vacuuming
and apply the first coat of paint to the blast cleaned surfaces. If the
cleaned surfacesrust or become contaminated before painting, repeat the
blast cleaning.

(2) Surfaceswith exiging sound paint. ~ Wash all areas to be painted
with pressurized water to remove dirt, surface chalking, loose rust, and
contaminants such as chlorides. Maintain a wash water pressure of at
least 3.5megapascals. Captureall washwater andremovedwasteaccord-
ing to appropriate regulations.

Cleanaccordingto SSPC-SP2 - Hand Tool Cleaning, SSPC-SP 3 - Power
Tool Cleaning, or SSPC-SP 6 - Commercial Blast Cleaning to remove
dirt, loose mill scale, looserust, or paint that is not firmly bonded to the
underlying surface. Cleansmall areasthat show pinholecorrosion, stone
damage from traffic, or minor scratches. Clean at least 50 millimeters
beyond the damaged areas. Feather edges of remaining old paint to
achieve areasonably smooth surface.

The same day hand- or power-tool cleaning is performed, remove dirt,
dust, and other contami nantsfrom the surfacewith solvent cleaning meth-
ods according to SSPC-SP 1 and spot paint al bare steel areas with the
first coat of paint. If the cleaned surfaces rust or become contaminated
before painting, repeat sol vent cleaning. Repair all damageto sound paint
by applying the entire system.

(c) Application of paints.  Apply each coat to the wet film thickness as
recommended by the paint manufacturer to obtain the specified dry film
thickness. Verify the application rate of each coat with a wet film paint
thicknessgaugeimmediately after applying paint tothesurface. Confirmthe
application rate by measuring the dry film thickness after the solvent has
evaporated from the surface.
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Coating Sysgemsfor Other Structures

Section 563

Paint Coatings

Substrate
Primer Intermediate Finish Total
Exterior wood | Exterior latex or | Exterior latex or
Smooth Wood primer @ akyd akyd 130-170pum dry
60-70um dry 35-50um dry 35-50um dry

Rough Lumber

Exterior latex or
akyd @
35-50um dry

Exterior latex or
alkyd
35-50um dry

Exterior latex or
akyd
35-50um dry

105-150pm dry

Concrete

Epoxy single coat 80-100um dry. For gloss finish,

finish with ali

phatic-polyurethane (50um dry).

80-150um dry

Masonry block | Exterior latex or | Exterior latex or
Masonry Block filler akyd akyd 120-160um dry
50-60um dry 35-50um dry 35-50um dry
Metal primer | Exterior latex or | Exterior latex or
Aluminum 30-40pm dry alkyd alkyd 100-140um dry
35-50um dry 35-50um dry
Metal primer @ | Exterior latex or | Exterior latex or
Other Metals 35-45um dry akyd akyd 105-145umdry
35-50um dry 35-50um dry

(2) For untreated wood, thin the primer with up to 0.1 liter of turpentine and 0.1 liter of linseed ail
per liter of paint.

(2) For galvanized surfaces, use an epoxy primer (35-45 micrometers dry thickness) or avinyl wash
primer (7-13 micrometers dry thickness).

563.08 Painting Galvanized Surfaces. Remove al oil, grease, or other
contaminantsonthesurfaceby washingwithamineral spirit solvent according
to SSPC-SP 1.

Apply the coating system shown in Table 563-3 for other metals.

563.09 Painting Timber Structures. Dry timber to amoisture content of 20
percent or less. On previously painted timber, remove all cracked or peeled
paint, loose chalky paint, dirt, and other foreign material by wire brushing,
scraping, or other approved methods. On timber treated with creosote or oil-
borne pentachlorophenol preservative, wash and brush away visible salt crys-
tals on the wood surface and allow to dry. Remove all dust or other foreign
material from the surface to be painted.
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Apply the coating system shown in Table 563-3. The primer may be applied
beforeerection. After theprimer driesandthetimber isinplace, fill al cracks,
checks, nail holes, or other depressions flush with the surface using approved
putty. Evenly spread and thoroughly work the paint into all corners and re-
cesses. Allow the full thickness of the applied coat of paint to dry before ap-
plying the next coat.

563.10 Painting Concrete Structures. Remove al laitance, dust, foreign
material, curing compound, formoil, greaseor other del eteriousmaterial from
the concrete surface. Removeform oil, grease, or curing compound by wash-
ing with a5 percent solution of trisodium phosphate and rinsing with clean
water. Allow the surfaceto dry completely.

Givethecleaned surfacealight abrasive sweepto removemortar wash or other
contaminants. Remove all residue and dust by hand, broom, compressed air
or other approved methods.

Apply the coating system coatings shown in Table 563-3. Evenly spread and
thoroughly work the paint into all corners and recesses. Allow thefull thick-
ness of the applied coat of paint to dry before applying the next coat.

563.12 Acceptance. Paint material will be evaluated under Subsections
106.02 and 106.03. If sampling and testing of paint componentsisrequired,
sampling will be according to FSS 141 method 1021 and the testing of the
paint propertieswill be according to the proceduresand methodslisted in FSS
141.

Painting application will be evaluated under Subsection 106.02 and 106.04.
The dry paint thickness on steel structures will be determined using atypell
magneticfilmthicknessgaugeaccordingto SSPC-PA 2 or by using destructive
methods accordingto ASTM D 4138. If destructive methods are used, repair
test locationsin an approved manner.

M easur ement
563.12 Measure painting by the square meter or by the lump sum. When

measurement is by the square meter, measure the visible surface area
painted.
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Payment

563.13 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
56301 Painting, _description  structure Lump sum
56302 Painting, _description  structure Square meter
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Section 564.) BEARING DEVICES

Description

564.01 Thiswork consistsof furnishing and installing bridge bearings. Bear-
ing devices are designated as elastomeric, rocker, roller, and sliding plate.

Material
564.02 Conform to the following Subsections:

Elastomeric bearing pads 717.10
Tetrafluoroethylene (TFE) surfaces for bearings 717.11

Congtruction Requirements
564.03 General.

(@ Drawings. Prepare and submit drawings for the bearings according to
Subsection 104.03 and Section 18 of the AASHTO Standard Specifications
for Highway BridgesDivision|l, Volumell. Show all detailsof the bearings
including the material proposed for use. Obtain approval before beginning
fabrication.

(b) Fabrication. Fabricate bearings according to Section 18 of the
AASHTO Sandard Specificationsfor Highway BridgesDivision|l, Volume
I1. The surfacefinish of bearing components in contact with each other or
with concrete, but not embedded in concrete, shall conform to Subsection
555.08(€).

Preassembl e bearing assembliesin the shop and check for proper complete-
ness and geometry. Galvanize steel bearing components and anchor bolts
according to Subsection 717.07. Do not galvanize stainless steel bearing
components or anchor bolts.

(c)Packaging, handling,andstorage.  Before shipping from the manufac-
turer, clearly identify each bearing component and mark onitstop theloca-
tionand orientationinthestructure. Securely bolt, strap, or otherwisefasten
the bearingsto prevent any relative movement.
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Package bearings so they are protected from damage due to shipping, han-
dling, weather, or other hazards. Do not dismantle bearing assembliesat the
site except for inspection or installation.

Store all bearing devices and components at the work sitein alocation that
provides protection from environmental and physical damage.

(d) Condruction and ingallation.  Clean the bearings of all deleterious
substances. Install the bearingsto the positions shown onthedrawings. Set
bearings and bearing componentsto the dimensions shown on the drawings
or asprescribed by themanufacturer. Adjust according tothemanufacturer's
instructionsto compensatefor installation temperature and future movements
of the bridge.

Set bridge bearingslevel at theexact el evation and position. Providefull and
even bearing on all external bearing contact surfaces. If bearing surfacesare
atimproper elevations, not level, or if bearings cannot otherwisebe set prop-
erly, notify the CO and submit awritten proposal to modify theinstallation
for approval.

Bed metallic bearing assemblies, not embeddedin concrete, on concretewith
an approved filler or fabric material.

Set elastomeric bearing padsdirectly on properly prepared concrete surfaces
without bedding material.

Machine bearing surfaces seated directly on steel to provide a level and
planar surface upon which to place the bearing.

564.04 Elastomeric Bearings. The bearings include nonreinforced pads
(consisting of elastomer only) and reinforced bearingswith steel or fabriclami-
nates.

Reinforceelastomeric bearingsmorethan 15 millimetersthick with laminates
every 15 millimetersthrough the entire thickness.

If not specified, use 50-durometer elastomer, capabl e of sustaining an average
compressive stress of 7 megapascals.
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Fabricate elastomeric bearings according to AASHTO M 251. Use materia
that meetstheflash tolerance, finish, and appearancerequirementsof the Rub-
ber Handbook as published by the Rubber M anufacturer's Association | ncorpo-
rated, RMA F3 and T.063 for molded bearings and RMA F2 for extruded
bearings. DeterminecompliancewithAASHTOM 251, level | acceptancecri-
teria.

Mark eachreinforced bearingwithindelibleink or flexiblepaint. Themarking
information shall includethe order number, ot number, bearingidentification
number, and elastomer type and grade number. Unless otherwise specified,
mark on afacethat isvisible after erection of the bridge. Furnish alist of all
individual bearing numbers.

Place bearingson alevel surface. Correct any misalignment in the support to
form alevel surface. Do not weld steel girders or base plates to the exterior
plates of the bearing unlessthereis more than 40 millimeters of steel between
the weld and elastomer. Do not expose the elastomer or elastomer bond to
instantaneoustemperatures greater than 200 °C.

564.05 Rocker, Roller, and Siding Bearings. When TFE coatings are re-
quired, use coatings conforming to Subsection 564.07.

Fabricaterocker, roller, and sliding bearingsaccording tothe detailsshown on
the plans and to Section 555. Perform fabrication according to the standard
practicein modern commercia shops. Removeburrs, rough and sharp edges,
and other flaws. Stressrelieverocker, roller, and other bearingsthat are built
up by welding sections of plate together before boring, straightening, or fin-
ished machining.

Thoroughly coat all contact surfaces with oil and graphite just before placing
roller bearings. Install rocker, roller, and sliding bearings so they arevertical
at the specified mean temperature after release of falsework and after any
shortening due to prestressing forces. Take into account any variation from
mean temperature of the supported span at time of installation and any other
anticipated changesin length of the supported span.

Make surethe superstructure hasfull and free movement at movabl e bearings.

Carefully position cylindrical bearings so that their axes of rotation align and
coincide with the axis of rotation of the superstructure.
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564.06 Masonry, Sole, and Shim Platesfor Bearings. Provide metal plates
used in masonry, sole, and shim plates, conforming to AASHTO M 270M
grade 250.

Fabricate and finish steel according to Section 555. Form holes in bearing
platesby drilling, punching, or accurately controlled oxygen cutting. Remove
all burrsby grinding.

Accurately set bearing platesin level position as shown on the drawings and
provide a uniform bearing over the bearing contact area. When plates are
embedded in concrete, make provision to keep them in correct position asthe
concreteis placed.

564.07 Tetrafluoroethylene (TFE) Surfaces for Bearings. Furnish TFE
material that isfactory-bonded, mechanically connected, or recessed into the
backup material as shown on the plans.

Bond or mechanically attach the fabric containing TFE fibersto arigid sub-
strate. Use afabric capable of carrying unit loads of 70 megapascal s without
cold flow. Use afabric-substrate bond capable of withstanding, without de-
lamination, a shear force equal to 10 percent of the perpendicular or normal
application loading plus any other bearing shear forces.

Determinecompliance using approved test methodsand proceduresaccording
to Section 18, Subsection 18.8.3, AASHTO Standard Specificationsfor High-
wayBridgesDivision |1, Volumell. If thetest facility does not permit testing
completed bearings, manufacture extrabearingsand prepare samplesof at |east
450-kilonewton capacity at normal working stresses.

Determine static and dynamic coefficient of friction at first movement of the
test bearing at a sliding speed of less than 25 millimeters per minute. The
coefficient of friction shall not exceed the coefficient of friction asspecifiedin
Table 564-1 or by the manufacturer.

Furnish alisting of all individual bearing numbers.
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Table564-1
Codfficient of Friction
Material BearingPresure Friction
(megapascals) Coefficient
Unfilled TFE, 35 0.08
fabric containing TFE
fibers, or 14 0.06
TFE-perforated metal
composite 24 0.04
35 0.12
Filled TFE 14 0.10
24 0.08
35 0.10
Interlocked bronze and
filled TFE structures 14 0.07
24 0.05

564.08 Anchor Bolts.  Furnish swedge or thread anchor bolts conforming to
ASTM A 307 or as shown on the plans or specified in the contract.

Drill holesfor anchor bolts and set them in portland cement non-shrink grout
or preset them before placing the concrete.

Adjust bolt locations for superstructure temperature as required. Do not re-
strict freemovement of the superstructure at movabl e bearings by anchor bolts
or nuts.

564.09 Beddingof Masonry Plates.  Placefiller or fabric asbedding material
under masonry platesif required by thecontract. Usethetypeof filler or fabric
specifiedandinstall to providefull bearing on contact areas. Thoroughly clean
the contact surfaces of the concrete and steel immediately before placing the
bedding material andinstalling bearings or masonry plates.

564.10 Acceptance. Bearing devices will be evaluated under Subsections

106.02 and 106.03. Furnish a production certification with each shipment of
bearing devices.
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Bearing device installation will be evaluated under Subsections 106.02 and
106.04.

M easur ement

564.11 Measure bearing devices by the each.
Payment

564.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement, for the pay item listed below that
isshown in the bid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

56401 bearing device Each
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Section 565.) DRILLED SHAFTS
Description
565.01 Thiswork consists of constructing drilled shafts.

Material

565.02 Conform to the following Section and Subsections:

Mineral slurry 725.26
Reinforcing steel 709.01
Structural concrete 552

Congtruction Requirements

565.03 Contractor Qualificationsand Equipment Adequacy. Use person-
nel with at least 3 or moreyearsexperienceintheconstruction of drilled shafts.
Provide personnel resumes of job experiencesand appropriate documentation
including names, addresses, and tel ephone numbersof organizationsor associ-
ations that verify the information. Acceptance of the proposed personnel re-
sponsible for the construction of the drilled shafts is required before work
begins.

Submit aninstallation plan for acceptance at |east 30 days before constructing
drilled shafts. Includethefollowing informationinthe plan.

(@) List of proposed equipment to be used including cranes, drills, augers,
bailing buckets, final cleaning equipment, desanding equipment, slurry
pumps, core sampling equipment, tremies, concrete pumps, casings, etc.

(b) Details of overall construction operation sequence and the sequence of
shaft construction in bents or groups.

(c)Details of shaft excavation methods and proceduresfor maintaining cor-
rect horizontal and vertical alignment of the excavation.

(d) When amineral slurry isrequired, details of the methodsto mix, circu-
late, and de-sand the Slurry.

(e) Details of methods to clean the shaft excavation.
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(fHDetail s of reinforcement placement including support and centralization
methods.

(g)Detailsof concrete placement including proposed operational procedures
for freefall, tremie, or pumping methods.

Acceptanceof the Contractor'splan, personnel, andtrial shaftsdoesnotrelieve
the Contractor of the responsihility for obtaining the required results.

565.04 Trial Drilled Shafts. ~ When trial drilled shafts are required by the
contract, performthework accordingtotheapplicabl erequirementsof Subsec-
tion 565.05 and the following.

Before drilling holes for production shafts, demonstrate that the proposed
methods and equipment are adequate by drilling atrial drilled shaft adjacent
to the production shafts at an approved location. Make the center-to-center
spacing betweenthetrial shaft and production shaftsat least 3 shaft diameters
or 2 bell diameterswhichever islarger.

Construct thetrial drilled shaft to the same size and to thetip elevation of the
deepest production shaft shown on the plans. When bells are specified for
production shafts, include a bell in the final shaft to verify the feasibility of
belling in the specified bearing stratum.

If material cavesintothedrilled hole or the hole deformsexcessively, casethe
hole. When casings are used, seat the casing as necessary to prevent caving
and to allow dewatering of the hole. Remove al materia inside the hole.
K eep the casing in place aminimum of 4 hourswhile attempting toremoveall
water inthehole. Record therate of groundwater seepageintothehole. After
this4 hour period, fill theholewith saturated sand whilethe casingisremoved
to simulate the concreting operation and casing removal for the production
drilled shafts. Concrete or reinforcing steel isnot required inthetrial drilled
shaft.

If thetrial drilled shaft isdetermined to be unsatisfactory, modify the methods
and equipment. Submit a new installation plan and drill a new trial drilled
shaft at the Contractors expense.

Once approval isgiven to construct the production drilled shafts, no changes
are permitted in theinstallation plan without prior approval.
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565.05 Drilled Shafts.

(@) Excavation. Do not excavate additional shafts, allow excessive wheel
loads, or allow excessive vibrations within 5 meters or 3 shaft diameters,
whichever is greater, of a newly constructed shaft for at least 20 hours.
Excavatefor structurefootingssupported ondrilled shaftsand construct fills
before drilling. Position the drilled shaft within 75 millimeters of the re-
quired position in ahorizontal plane at the top of shaft elevation.

Excavate holesaccording to the accepted installation plan. Do not allow the
alignment of avertical shaft to vary from the required alignment by more
than 20 millimeters per meter of depth. Do not allow the alignment of a
battered shaft to vary by more than 40 millimeters per meter of depth from
therequired batter alignment.

Provide equipment with the capability to excavate shafts 20 percent longer
than and the same diameter as those shown on the plans.

Maintain alog of material excavated from the drilled shaft that includesthe
followinginformation:

* Description and approximate top and bottom elevation of each type
of soil or rock material encountered

* Elevation and approximate rate of any seepage or groundwater en
countered

» Equipment used, time required to drill shaft, and all difficulties en
countered

* Remarks

(1) Dry method. Use the dry construction method at sites where the
groundwater level and soil conditionsare suitableto permit construction
of the shaftinarelatively dry excavation and where the sides and bottom
of the shaft may be visually inspected before placing concrete. The dry
method consistsof drilling the shaft, removing accumul ated water, remov-
ing loosematerial from the excavation, placing thereinforcing cage, and
concreting the shaft in arelatively dry excavation.

Thedry construction method can only be used when the trial shaft exca-
vation demonstratesall thefollowing:
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(a)Lessthan 300 millimeters of water accumul ates above the base of
the hole during a 1-hour period when no pumping is permitted.

(b) Thesidesand bottom of theholeremain stablewithout detrimental
caving, sloughing, or swelling over a4-hour period immediately fol-
lowing compl etion of excavation.

(c) Loose material and water can be satisfactorily removed before
inspection and before concrete placement.

(2 Wet method.  Use the wet construction method or the casing con-
struction method for shafts that do not meet the above requirements for
the dry construction method. This method consists of using water or
mineral slurry to maintain stability of theholeperimeter whileadvancing
theexcavationtofinal depth, placingthereinforcing cage, and concreting
the shaft.

The wet method involves the following work:

(a) Desanding and cleaning the slurry.

(b) Final cleaning of the excavation using a bailing bucket, air lift,
submersible pump, or other approved devices.

(c) Placing the shaft concrete with atremie or concrete pump begin-
ning at the shaft bottom.

(dProviding, asneeded, temporary surface casingsto aid shaft align-
ment and positioning.

(e) Providing temporary surface casings to prevent sloughing of the
top of the shaft excavation unlessit can be satisfactorily demonstrated
that the surface casing is not required.

Wheredrilled shaftsarelocated in open water areas, extend exterior cas-
ings from above the water elevation into the ground to protect the shaft
concrete from water action during placement and curing of the concrete.
Install theexterior casing in amanner that will produce apositive seal at
the bottom of the casing to prevent piping of water or entry of other mate-
rial from the shaft excavation.

When it isdetermined that the hole sidewal | has softened due to excavation
methods, swelled dueto delaysin concreting, or degraded because of Slurry
cakebuildup, overream sidewall aminimum of 15 millimetersor amaximum
of 75 millimetersto sound material.
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At thetimeof concrete placement, clean the hole so no morethan 50 percent
of the bottom of each hole has morethan 10 millimeters of sediment and the
maximum depth of sediment at any place on the bottom of the hole does not
exceed 40 millimeters. For dry holes, reduce the depth of water to 75 milli-
meters or less before placing concrete.

(b) Mineral durry . Premix the mineral slurry with clean fresh water ac-
cording to the mineral manufacturer to allow for hydration beforeintroduc-
tion into the shaft excavation. Use slurry tanks of adequate capacity for
dlurry circulation, storage, and treatment. Do not use excavated slurry pits
or the shaft excavation to mix the slurry. Do not add mineral component
directly into the shaft excavation.

Provide desanding equipment to limit slurry sand content to lessthan 4 per-
cent by volume at any point in bore hole. Desanding is not required for
setting temporary casings, sign posts, or lighting mast foundations.

Duringdrilling, maintainslurry surfaceintheshaft at least 1 meter abovethe
highest expected adjacent piezometric water pressure head and at a level
sufficient to prevent caving of the hole.

When thereisasudden significant loss of slurry from the hole, stop drilling
and take corrective measuresto prevent slurry loss. Prevent the slurry from
setting up in the shaft. If at any timethe slurry construction method failsto
producethedesiredfinal results, discontinueand usean approvedalternative
method.

Maintaindensity, viscosity, and pH of themineral slurry during shaft excava
tion and until concrete placement within the acceptable ranges shown in
Table565-1. Takes urry samplesusing an approved samplingtool. Extract
dlurry samplesfrom the base of the shaft and 3 metersup from the base of the
shaft. Perform 4 setsof testsduring first 8 hoursof slurry use. When results
are acceptableand consistent, thetesting frequency may be decreased to one
test set for every 4 hours of durry use.

When a slurry sampleis unacceptable, make necessary correctionsto bring

theslurry within specifications. Do not place concrete until theresultsof the
resampling and retesting indicate acceptabl e val ues.
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Furnish reports of all tests, signed by an authorized representative, after
completion of each drilled shaft. Dispose of slurry at approved locations.

Table565-1
Acceptable Range of Valuesfor Mineral Surry
At Time of In Hole at
Property Slurry Timeof Test Method
Introduction Concreting
Density, kg/m® 1030 - 1110 1030 - 1200 Density
balance
Viscosity, s/L 30-48 30-48 Marsh
cone
pH 8-11 8-11 pH paper
or meter

Note Density values shown arefor fresh water. Increase density values 30 kilo-
grams per cubic meter for saltwater. Perform tests when slurry temperature is
above 4 °C. If desanding isrequired, sand content shall not exceed 4 percent by
volumeat any point in the bore hol e according to the American Petroleum Institute
sand content test.

(c) Cadngs. Use smooth, clean, watertight, steel casings of sufficient
strength to withstand handling and install ation stressesand the concreteand
surrounding earth pressures. All casing diameters shown on the plans are
outsidediameters.

The diameter of a permanent casing is subject to American Pipe Institute
tolerancesapplicableto regular steel pipe. Makethe outside diameter of the
casing no lessthan the specified size of the shaft.

Install casingsto produce a positive seal at the bottom that prevents piping
of water or other material into or out of the hole. If it becomes necessary to
remove a casing and substitute alonger or larger diameter casing through
caving soils, stabilize the excavation with slurry or backfill before the new
casing is ingtalled. Other approved methods may be used to control the
stability of the excavation and protect the integrity of the foundation soils.
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All subsurface casings are to be considered temporary unless designated in
the contract as permanent casing. Remove temporary casing before com-
pleting placement of concretein any shaft excavationrequiring casing. Dur-
ing casing extraction, maintain alevel of fresh concreteinthecasing thatis
aminimum of 1.5 meters above the surrounding level of water or drilling
fluid. Exercise careduring casing removal to maintain an adequate level of
concrete within the casing so fluid trapped behind the casing is displaced
upward and discharged at the ground surface without contaminating or dis-
placing the shaft concrete.

Temporary casingsthat have become bound or fouled during shaft construc-
tion and cannot be practically removed are considered to be adefect in the
drilled shaft. Correct defective shafts using approved methods. Corrective
action may consist of, but is not limited to, the following:

(1) Removing the shaft concrete and extending the shaft deeper to com-
pensate for loss of frictional capacity in the cased zone

(2) Providing straddle shafts to compensate for capacity loss

(3) Providing areplacement shaft

When acasing isdesignated as permanent, cut the casing off at therequired
elevation and leavein place.

565.06 Reinfor cingSted for Drilled Shafts. Perform the work according to
Section 554. Place the reinforcing steel cage as a unit immediately after the
shaft excavation is inspected and accepted and before concrete placement.
Securely wire together contact reinforcing steel lap splices. If the concreteis
not placed immediately after the cage is installed, the cage may have to be
removed before placing the concrete to verify the integrity of the excavated
areaand to ensure loose material isremoved from the bottom of the hole.

Tie and support the reinforcing steel so it remains within the required toler-
ances. Securely tieconcrete spacersor other approved spacing devicesat fifth
points around the cage perimeter and space at interval s not to exceed 3 meters
along the length of the cage. Use spacers of approved material at least equal
in quality and durability to the shaft concrete.

Handle reinforcing cages to avoid distortion or racking of the steel.
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During concrete placement, provide positive support from the top for the
reinforcing steel cage. Maintain thetop of thereinforcing steel cage no more
than 150 millimetersaboveand no morethan 75 millimetersbel ow therequired
position. If thereinforcing steel cageisnot maintained withintolerances, make
acceptable correctionsand do not construct additional shaftsuntil the method
of reinforcing steel cage support has been approved.

565.07 Concretefor Drilled Shafts. Place concrete immediately after all
excavation is complete and the reinforcing steel cage isin place. Furnish
concrete conforming to Section 552 except as otherwiseindicated herein. For
shaftsconstructed without drilling fluid, useclassA structural concretehaving
aslump of 175+25 millimeters. For shaftsconstructed with drilling fluid, use
class A structural concrete having a slump of 20025 millimeters. Use sed
concrete for under water placement. Do not use seal concrete above the
freeze/thaw or wet/dry zone of the hole. Place underwater concrete according
to Subsection 552.11(e) except asmodified herein. Themethod of underwater
placement is subject to approval.

Adjust approved admixturesfor project conditionsto ensure that the concrete
has the minimum required slump for at least 2 hours. Submit trial mix and
slumplosstest resultsfor concrete at ambient temperaturesappropriatefor site
conditions.

Placeeachl|oad of concretewithin 2 hoursof batching. Longer placement time
may be permitted if the concrete mix maintains the minimum required slump
for longer than 2 hours. Do not retemper concretethat hasdevel opeditsinitial
Set.

Place concrete in one continuous operation from bottom to top of the shaft.
Continueplacing concreteafter theshaft excavationisfull and until acceptable
quality concreteisevident at thetop of shaft. Beforeinitial concrete set, con-
solidatethetop 3 metersof the shaft concrete using acceptablevibratory equip-
ment. Finishthetop of theshaft to +25millimetersor -75 millimetersfromthe
required elevation. For wet holes, do not consolidate until all water or slurry
above the concrete surface has been removed. Place concrete either by free
fall, tremie, or concrete pump.

(a)Freefall concreteplacement . Usefree-fall placement only indry holes

withan 8-meter maximumheight of free-fall. Theconcreteshall fall directly
to the shaft base without contacting either the rebar cage or hole sidewall.
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Drop chutes may be used to direct placement of free-fall concrete. Drop
chutes consist of a smooth tube of either one-piece construction or sections
that can be added and removed. Place concrete through ahopper at the top
of the tube or through side openings as the drop chute is removed from the
shaft during concrete placement. Support the drop chute so that the maxi-
mum height of free-fall of the concrete measured from the bottom of the
chuteis8 meters. If concrete placement causesthe shaft excavation to cave
or slough or if the concrete strikes the rebar cage or sidewall, reduce the
height of free-fall and/or reducetherateof concreteflow intotheexcavation.
If placement cannot be satisfactorily accomplished by free-fall, usetremieor
pumping to place the concrete.

(b) Tremies Usetremiesfor concrete placement in either wet or dry holes.
A tremie consists of atube of sufficient length, mass, and diameter to dis-
charge concreteat the shaft base. Do not usetremiesthat contain aluminum
parts that will come in contact with the concrete. Make the tremie inside
diameter at least 6 timesthe maximum si ze of aggregate used inthe concrete
mix and not lessthan 250 millimeters. Maketheinsideand outside surfaces
of the tremie clean and smooth. Make the wall thick enough to prevent
crimping or sharp bends.

Use a watertight tremie in accordance with Subsection 552.11(e) for wet
holes. Construct thedischarge end of thetremieto permit freeradial flow of
concrete during placement. Place the tremie discharge at the shaft base
elevation. Place the concrete in a continuous flow. Keep the tremie dis-
chargeimmersed at least 1.5 meters below the surface of the fluid concrete.
Maintain apositive head of concreteinthetremieat all times. If at any time
during the concrete placement, the tremie discharge is removed from the
fluid concrete column and discharges concrete above the rising concrete
surface into displaced water, remove the reinforcing cage and concrete,
complete any necessary sidewall removal as directed, and reconstruct the
shaft.

(c)Pumpedconcrete. Use pumped concrete placement in either wet or dry
holes. Use 100-millimeter minimum diameter discharge tubes with water-
tight joints. Place the discharge tube at the shaft base elevation.

Useasealed dischargetube according to Subsection 552.11(e) for wet holes.

If aplugisused, removeit from the hole or use a plug made from approved
material that will prevent a defect in the shaft if not removed.
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Place the concrete in a continuous flow. Keep pump discharge tube im-
mersed at least 1.5 meters below the surface of the fluid concrete. If at any
time during the concrete placement, the discharge tube isremoved from the
fluid concrete column and discharges concrete above the rising concrete
surface into displaced water, remove the reinforcing cage and concrete,
complete any necessary sidewall removal asdirected by the CO, and recon-
struct the shaft.

Whenthetop of shaftisaboveground, usearemovableform or other approved
means to form the shaft to at least 0.5 meter below finished ground. Forms
may be removed provided the requirements in Subsection 562.11 and Table
562-3(a) are complied with and the shaft concrete has not been exposed to
saltwater or moving water for 7 days. Strip the forms without damaging the
concrete.

Remove the top portion of the drilled shaft concrete before continuing with
column construction when it is determined the concrete has been effected by
underwater placement.

565.08 Acceptance.  Materia for mineral slurry will be evaluated under Sub-
sections 106.02 and 106.03.

Construction of drilled shaftswill be evaluated under Subsections 106.02 and
106.04.

Concrete will be evaluated under Section 552. Concrete, tremie placed or
pumped, will besampled at point of dischargeintothetremieor concretepump
hopper.

Reinforcing steel will be evaluated under Section 554.

M easur ement
565.09 Measure drilled shafts by the meter from the plan top elevation to the
approved tip. Do not measure portions of shafts extending deeper than ap-
proved.

Do not measure concrete or reinforcing steel for payment.
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Measure trial drilled shafts, determined to be satisfactory, by the meter from
the approved tip elevation to the ground surface at the center of the shaft.

Measure drilled shaft bells by the each.

Payment

565.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
56501 Drilled shafts Meter
56502 Tria drilled shaft Each
56503 Bell Each
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Section 601.) MINOR CONCRETE STRUCTURES
Description
601.01 Thiswork consists of constructing minor concrete structures.

Material

601.02 Conform to the following Subsections:

Air-entraining admixtures 711.02
Chemical admixtures 711.03
Coarseaggregate 703.02
Curingmaterial 711.01
Fineaggregate 703.01
Fly ash 725.04
Joint fillers 712.01
Portland cement 701.01
Precast concrete curbing 725.06
Precast concrete units 725.11
Reinforcing steel 709.01
Structural steel 717.01
Water 725.01

601.03 Concrete Composition. Conform to Table 601-1. Before batching
concrete, submit the proposed concrete proportions for approval on Form
FHWA 1606 Minor Portland Cement Concrete Mix Design Trial Batch
Summary or other approved form. Asaminimum, submit the following:

(a) Type and source(s) of al material proposed for use.

(b) Material certification for all material proposed for use.

(c) Saturated surface dry mass of the fine and coarse aggregate per cubic
meter of concrete.

(d) Gradation of fine and coarse aggregate.

(e) Mass of mixing water per cubic meter of concrete.

(HMass of cement per cubic meter of concrete. Fly ash, ground iron blast-
furnace dag, or silica fume may be substituted for cement according to
Subsection 552.03(g).

(g) Entrained air content of plastic concrete in percent by volume.

(h) Maximum slump of plastic concretein millimeters.
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TABLE601-1
Composition of Minor Structure Concrete
Property Specification

Minimum cement content, kg/n) 362

M aximum water/cement ratio 0.49

Maximum slump, mm 125

Minimum air content, % 4

Size of coarse aggregate AASHTOM 43
with 100%
passingthe

37.5mmsieve
Minimum 28-day compressive strength, MPa 25

Congtruction Requirements

601.04 General. Perform excavation and backfill work under Section 209.
When concreteiscracked, spalling, or scaling, remove concrete to the nearest
joint.

Design and construct forms that are free of bulge and warp and allow for re-
moval without injuring the concrete. When concrete contains a retarding
admixture, fly ash, or other pozzol anreplacement for cement, designtheforms
for alateral pressure equal to that exerted by afluid weighing 2400 kilograms
per cubic meter.

Use wood, metal, or other suitable material for forms. Keep forms clean and
coat with aform release agent or form oil before placing concrete.

Place and fasten reinforcing steel according to Subsection 554.08.
601.05PlacingConcrete.  Conformto Subsection 552.10. Moistentheforms

and foundation immediately before placing concrete. Discharge concrete
within thetimelimit shown in Table 552-2.
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Place concrete to avoid segregation of material. Consolidate with vibrators
accordingto Subsection 552.11(d). Do not usealuminum pipefor transporting
or placing concrete. The intervals between delivery of batches for a single
pour on astructure shall not exceed 30 minutes.

Do not apply water to plastic concrete surfaces during finishing operations.

601.06 CuringConcrete.  Cure concrete aminimum of 7 days. If high early
strength cement is used, cure concrete aminimum of 3 days. Cure according
to Subsection 552.15. Finish exposed concrete surfaces according to Subsec-
tion 552.16(a) or (b), as applicable.

601.07 Acceptance. Materia for minor concrete structures including
concrete, reinforcing steel, and structural steel for minor structures will be
evaluated under Subsections 106.02 and 106.03. For confirming commercial
certificationsof compressivestrength, AASHTO T 23ismodifiedto allow the
28-day cure in awaterproof mold.

Excavation and backfill will be evaluated under Section 209.

Construction or minor concretestructureswill be eval uated under Subsections
106.02 and 106.04.

M easur ement

601.08 Measure concrete by the cubic meter in the structure, by the square
meter, by the lump sum, or by the each.

Payment

601.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

The concrete lump sum item will be paid based on the progress of the work
under this Section.
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Payment will be made under:

Pay Item Pay Unit
60101 Concrete Cubic meter
60102 Concrete Square meter
60103 Concrete Lumpsum
60104 Concrete Each

523



Section 602.) CULVERTS AND DRAINS

Description

602.01 This work consists of constructing culverts, drains, and precast
concrete box culverts.

Material

602.02 Conform to the following Subsections:

Aluminum-alloy corrugated pipe 707.03
Aluminum-alloy spira rib pipe 707.12
Asphalt-coated pipe 707.04
Asphaltmastic 702.07
Concrete-lined corrugated steel pipe 707.13
Fiber-bonded asphalt coated steel pipe 707.09
Invert-paved corrugated steel pipe 707.14
Joint fillers, sealants, and preformed joint seals 712.01
Joint mortar 712.02
Metallic-coated corrugated steel pipe 707.02
Metallic-coated spiral rib pipe 707.11
Non-reinforced concrete pipe 706.01
Plastic pipe 706.08
Polymer-coated steel pipe 707.08
Precast reinforced concrete box sections 706.07
Reinforced arch-shaped concrete pipe 706.04
Reinforced concrete pipe 706.02
Reinforced D-load concrete pipe 706.06
Reinforced elliptically-shaped concrete pipe 706.05
Slotted drain pipe 707.10
Special grout backfill 704.11
Watertight gaskets 712.03
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Congtruction Requirements

602.03 General. Usethe same material and coating on all contiguous pipe
sections, extensions, and special sections, such as elbows and branch connec-
tions. Culvert material, sizes, and approximate locations are shown on the
plans. Determine the final location, length, and special sectionsin thefield.
Perform excavation and backfill work under Section 209.

602.04 Laying Concrete Pipeand Precast Concrete Box Culverts. Start
at thelower end and lay thebell or groove end upgrade. Fully joinall sections.
Place circular pipe with elliptical reinforcement with the minor axis of the
reinforcement in a vertical position. Construct the joints by one of the
following methods:

(& Mortared joints.  Clean the lower portion of the receiving end of the
pipe. Plaster theinsidewith sufficientjoint mortar tobringtheinner surfaces
of the abutting pipe sections flush and even. Fit the sections as close asthe
construction of the culvert permits. Fill and seal joints with mortar inside
and out. Clean excess mortar from the inside of the joint.

Cure mortar outside of joints by covering with polyethylene sheeting or
spraying with a curing compound. Backfill while mortar is plastic or, if
mortar sets before backfilling, wait at least 24 hours before backfilling.

(b) Gasket joints.  Protect the joint ends from mud, silt, gravel, or other
unwanted material. Lay the pipe sections with gaskets attached. Remove,
clean, relubricate, and reseat gaskets disturbed or contaminated.

Alignthepipesections. Forcethejointshome using the pipe manufacturers

recommended procedure. Do not drive or ram by hand or machinery. Block
the last section of each day'srun to prevent creep.

525



Section 602

602.05 Laying Metal Pipe.  Lay pipe with outside laps of circumferential
jointsupgrade and longitudinal |aps positioned other thanintheinvert. Place
elongated pipes with major axiswithin 5 degrees of vertical.

Join the sections together with coupling bands. Do not use flat bands or
smooth sleevetype couplers. Limit the use of coupling bandswith projections
(dimples) to attaching prefabricated flared end sections.

When aluminum alloys comein contact with other metal s, coat the contacting
surfaceswith asphalt masti c or apreapproved impregnated caulking compound.

602.06 Laying Plagtic Pipe.  Lay plastic pipe according to the pipe manu-
facturer'srecommendation.

602.07 LayingSotted DrainPipe.  Join the sections together with coupling
bands. Cover the slots with roofing paper or other approved covering during
backfilling and paving to keep material out of the pipe. Backfill with aspecial
grout backfill.

602.08 Acceptance.  Materia for culverts, drains, and precast concrete box
culvertsfurnished will be evaluated under Subsections 106.02 and 106.03.

Installation of culverts, drainsand precast concretebox culvertswill beevalua-
ted under Subsections 106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.
M easurement
602.09 Measure pipe and box culverts by the meter along the invert.
M easure end sections, elbows, and branch connections by the each. If thereis

no pay itemfor el bowsor branch connections, measurethem asadditional pipe
length along theinvert.
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602.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item

60201 __ millimeter pipe culvert

60202 __ millimeter span, __ millimeter rise
pipe arch culvert

60203 __ millimeter equivalent diameter arch or
elliptical culvert pipe

60204 __ millimeter dotted drain pipe

60205 __ span, __ rise precast reinforced
concrete box culvert

60206 End section for ___ millimeter pipe culvert

60207 End section for __ millimeter span,
___millimeter rise pipe arch culvert

60208 Endsectionfor __ millimeter equivalent diameter
archor eliptical culvert

60209 Elbow _(description)

60210 Branch connection _(description)
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Section 603.) STRUCTURAL PLATE STRUCTURES

Description

603.01 Thiswork consists of constructing structural plate pipes, arches, pipe
arches, boxes, and underpasses.

Material

603.02 Conform to the following Subsections:

Aluminum-alloy structural plate structures 707.06
Asphalt-coated structural platestructures 707.07
Steel structural plate structures 707.05

Congtruction Requirements
603.03 General. Perform excavation and backfill work under Section 209.

603.04 Erecting. Furnish steel, aluminum alloy, asphalt coated steel, or
asphalt coated aluminum alloy structural plate structures.

Provide acopy of manufacturer's assembly instructions before assembly. The
instructions shall show the position of each plate and assembly order.
Assemble the structural plates according to the manufacturer's instructions.
Exercise care in the use of drift pins and pry bars to prevent damage to the
structural plate and its coating. The plates shall have a proper fit-up.

Where aluminum alloys come in contact with other types of metal, coat the
contacting surfaces according to Subsection 602.05.

Torque steel bolts on steel plates to a minimum of 135 newton meters and a
maximum of 400 newton meters.

Torquestedl boltsand aluminum boltson 2.5-millimeter thick al uminum plates
to aminimum of 120 newton meters and amaximum of 155 newton meters.
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Torque stedl bolts and aluminum bolts on 3-millimeter thick and heavier
aluminum platesto aminimum of 155 newton meters and amaximum of 180
newton meters.
For long-span structures:
(a)Tightenthelongitudinal seamswhen the platesare assembled unlessthe
plates are held in shape by cables, struts, or backfill. Properly align plates
circumferentially to avoid permanent distortion from the design shape.
Beforebackfilling, do not exceed 2 percent variation from the design shape.

(b)Do not distort the shape of the structure by operating equi pment over or
near it.

(c) Provide suitable survey control on the structure to check structure
movement.

(d)Check and contral the deflection movements of the structure during the
entirebackfilling operation. Do not exceed the manufacturer'srecommended
limits.

(e) Provide a manufacturer's representative to monitor the erecting and
backfilling of the structure.

603.05 Acceptance.  Material for structural plate structureswill be evaluated
under Subsections 106.02 and 106.03.

Installation of structural plate structures will be evaluated under Subsections
106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.
M easur ement

603.06 Measurestructural plate pipes, pipearches, boxes, and underpasses by
the meter along theinvert.

Measure structural plate arches by the meter along the average of the
springlinelengths.

Payment
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603.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
60301 _(diameter) millimeter structural plate pipe, Meter
(metal thickness) _millimeter

60302 __ span, ___ rise, structura plate Meter
pipe-arch, _(metal thickness) millimeter

60303 __ span, ___ rise, structura plate Meter
underpass, _(metal thickness) millimeter

60304 __ span, ___ rise, structura plate Meter
arch, _(metal thickness) millimeter

60305 __ span, __ rise, structura plate Meter

box, _(metal thickness) millimeter
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Section 604.) MANHOLES, INLETS,
AND CATCH BASINS

Description

604.01 Thiswork consistsof constructing or adjusting manholes, inlets, catch
basins, junction boxes, and spring boxes.

Material

604.02 Conform to the following Section and Subsections:

Concrete 601

Concrete brick 725.08
Concrete masonry blocks 725.09
Corrugated metal units 725.13
Frames, grates, covers, and ladder rungs 725.12
Grout 725.22
Joint fillers, sealants, and preformed joint seals 712.01
Joint mortar 712.02
Precast concrete units 725.11
Reinforcing steel 709.01
Watertight gaskets 712.03

Congtruction Requirements
604.03 General. Perform excavation and backfill work under Section 209.

604.04 Concrete Condruction.  Construct concrete manholes, inlets, and
catch basins according to Section 601. Concrete unitsmay be cast-in-place or
precast. Finish the surface according to Subsection 552.16(a) or (b) as
applicable.

Where a pipe enters through an existing concrete wall, cut the concrete and
steel reinforcement in amanner that will not loosen the reinforcement in the
wall. Cut the steel reinforcement flush with the opening wall face. Grout all
joints and openings cut in thewall.

Finishthe channel flow lineinmanholes, inlets, and catch basinsaccurately to
match the pipe flow line.
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Assemble precast concrete manhol e sections with flexible watertight gaskets
or mastic joint fillers in the tongue and groove joints. If gaskets are used,
handle the precast units carefully after the gasket has been attached to avoid
damaging the gasket or contaminating thejoint. Attain the proper alignment
beforethejointsareforcedhome. Maintain partial support duringtheinsertion
of the tongue or spigot to minimize the unequal lateral pressure on the gasket
and to maintain concentricity until the gasket isproperly positioned. If mastic
isused, apply masticjoint filler according to the manufacturer'srecommenda-
tions.

Set metal framesin afull joint mortar bed.

Grout or useapreformed joint seal to makeall jointsand openingswatertight.
Finish mortar joints with a bead on the outside and a smooth finish on the
inside.

Spaceladder rungs uniformly on 300-millimeter centersand align vertically.
Grout ladder rungsinto precast concrete walls.

604.05 MasonryBlock Congruction.  Construct concretefootingsaccording
to Section 601. Construct block masonry plumb. Stagger vertical joints and
set block with the cells vertical. Dampen block to reduce the rate of
absorption. Butter bearing members and vertical jointsfull of mortar. Bond
block with mortar on all sides. Construct joints straight, level, plumb, flush,
and 6 to 13 millimetersthick. Backfill the structure after the masonry block
has cured according to Subsection 552.15 for 7 days.

604.06 Metal Construction. Fabricate metal drop inlets from the same
material asadjoining metal pipes.

604.07 GradeAdjustment of Exigting Structures. Adjust metal framesand
grates to grade before placing the surface course.

Removeand cleantheframes, covers, and grates. Trimthewallsdowntosolid
material. Reconstruct thewallswiththesamematerial asexistingandreset the
cleaned frames at the required elevation.

When the existing casting and supporting walls are in good condition, an

approved devicemay be used to adjust the manhole casting cover to the correct
grade without reconstructing the walls or resetting the frame.
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When catch basins and inlets are adjusted to grade and abut existing concrete
construction, separatethe castingsfrom the adjacent concretewith apreformed
expansion joint no lessthan 12 millimetersthick.

Clean each structure of all accumulated silt, debris, or foreign matter.

When an existing structureis abandoned, seal all pipes entering the structure
withatight fitting plug of concrete not lessthan 150 millimetersthick or water
tight masonry not lessthan 200 millimetersthick. Fracturethebaseof concrete
structureto prevent entrapment of water. Obliteratethetop of the structureto
an elevation at least 1 meter below finished grade and backfill according to
Section 209.

604.08 Acceptance.  Precast concrete units(including manholes, inlets, catch
basins, junction boxes, and spring boxes) furnished will be evaluated under
Subsections 106.02 and 106.03.

Material (except concrete) for cast-in-place concreteunits(including manholes,
inlets, catch basins, junction boxes, and spring boxes) will be evaluated under
Subsections 106.02 and 106.03. Construction of cast-in-place concrete units
will be evaluated under Subsections 106.02 and 106.04.

Concrete for cast-in-place unitswill be evaluated under Section 601.
Excavation and backfill will be evaluated under Section 209.

Installation and adjustment of concreteunits (including manholes, inlets, catch

basins, junction boxes, and spring boxes) will be evaluated under Subsections
106.02 and 106.04.

M easur ement

604.09 Measure manholes by the meter from finished grade to the flow line
surface of the manhole or by the each.

M easureinlets, catch basins, manholeand inlet adjustments, cappinginletsand
manholes, junction boxes, and spring boxes by the each.
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M easuremetal framesand gratesand removing and resetting metal framesand
grates by the each unless included as part of the original inlet, manhole, or
catch basin construction. The frame and the grate or cover used with it
constitute one unit.

Payment

604.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item

60401
60402
60403
60404
60405
60406
60407
60408
60409
60410
60411

Manhol e _(description)
Manhol e _(description)
Inlet _(description)

Catch basin _(description)
Manhole adjustment

Inlet adjustment

Capping inlets and manholes

Junction box

Metal frame and grate_(description)

Spring box

Removing and resetting metal frame and grate
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Each
Each
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Section 605.) UNDERDRAINS, SHEET DRAINS, AND
PAVEMENT EDGE DRAINS

Description

605.01 This work consists of furnishing and installing underdrains, sheet
drains, and pavement edgedrains.

Material

605.02 Conform to the following Subsections:

Aluminum-alloy corrugated pipe 707.03
Asphalt-coated pipe 707.04
Geocomposite drains 714.02
Geotextiletype | 714.01
Granular backfill 703.03
Metallic coated corrugated steel pipe 707.02
Perforated concrete pipe 706.03
Plastic pipe 706.08
Sand 703.15
Structural backfill 704.04

Congtruction Requirements
605.03 General. Usethe same material and coating on all contiguous drain
sections, extensions, elbows, branch connections, and other special sections.

Drain material, size, and approximatelocation are shown ontheplans. Deter-
minethefinal location and length inthefield.

Perform excavation and backfill work under Section 209.
If geotextile or geocompositeis used, smooth the trench surfaces by removing
all projections that may damage the geotextile or geocomposite. Replace

geotextile or geocomposite damaged during installation. Make repairs to
geocomposites according to the manufacturer's recommendations.
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Do not permit soil or other foreign material to enter thedrain systems. Plugthe
upgrade end of installations.

Furnish nonperforated pipe for outlet pipe. Install outlet pipe according to
Section 602. Immediately place and secure a screen made of 1.4-millimeter
diameter galvanized wire having approximately 13 by 13-millimeter mesh
openings over the outlet ends of all exposed pipes and weep holes.

605.04 Placing Underdrain.  Place alayer of granular backfill at least 50
millimetersthick in the bottom of the trench.

Furnish acollector pipe at least 125 millimetersin size with all underdrains.

Join pipe sections securely with coupling fittings or bands. Join polyvinyl
chloride (PV C) and acrylonitrile-butadiene-styrene (ABS) pipe using either a
flexible elastomeric seal or solvent cement. Join polyethylene pipewith snap-
on, screw-on, or wrap around coupling bands as recommended by the
manufacturer.

Backfill and compact all trencheswithin thelimitsof theroadbed accordingto
Section 209, except usegranular backfill material. Trenchesfor geocomposite
underdrainswithin thelimitsof the roadbed may al so be backfilled with clean
sand and compacted.

When underdrainis placed in ditchlines, prevent infiltration of surface water
by placing material conformingto AASHTO M 145 classification group A-4,
A-5, A-6, or A-7 inthe top 300 millimeters of the trench.

(a) Standard underdrain. When geotextile is required, place the long
dimension of the geotextile parallel to the centerline of thetrench. Position
thegeotextile, without stretching in contact with thetrench surface. Overlap
thejoi ntsaminimum of 600 millimeterswith the upstream geotextile placed
over the downstream geotextile.

Place collector pipe with the perforations down.
Place granular backfill to a height of 300 millimeters above the top of the
collector pipe and compact. Do not displace the collector pipe. Place and

compact theremainder of thegranular backfill material accordingto Section
209.
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Fold the geotextile over the top of the granular backfill with a minimum
overlap of 300 millimeters.

(b) Geocompoditeunderdrain.  Extend the geotextile from the bottom of
the drainage core around the collector pipe.

Construct splices and install outlet fittings according to the manufacturer's
recommendations. Prevent infiltration of soil into the geocomposite core.
Construct the geocomposite underdrain so not to impede flow through the
geocomposite core.

Place the assembled geocomposite in the trench with the face of the geo-
composite against the inflow side of the trench. If the trench wall is
irregular, smooththetrenchwall or placealayer of granular backfill between
thegeocompositeandthetrenchwall. Temporarily support thedrainagainst
thetrench wall whilebackfilling.

When thetrench islessthan 0.5 meter wide, backfill the trench using clean
sand. Backfilling and compacting in layersis not required. Compact the
sand by wheel rolling, vibrating, tamping with a mechanical tamper, or
flooding with water.

When the trench is 0.5 meter wide or more, place granular backfill or clean
sand to a height of 300 millimeters above the top of the collector pipe and
compact. Placeand compact theremainder of thegranular backfill material
or clean sand according to Section 209.

605.05 PlacingGeocompodteSheet Drain. Do not place sheet drain against
amortar course lessthan 4 days old.

When a geocomposite is used in conjunction with a waterproof membrane,
install drainage panels compatible with the membrane using methods recom-
mended by themembrane manufacturer. Assembleand placethegeocomposite
drain against the surface to be backfilled according to the manufacturer's
recommendations.

Splice geocomposite drains so the flow across the edges is continuous.
Overlap the geotextile a minimum of 75 millimetersin the direction of water
flow. For vertical splices, overlap the geotextile in the direction backfill
proceeds.
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Connect the drainage core to the collector pipe or weep holes so the flow is
continuous through the system. Extend the geotextile from the bottom of the
drainage core around the collector pipe.

Backfill with structural backfill and compact according to Subsections
208.10 and 208.11.

605.06 Placing Geocomposite Pavement Edge Drain. Assembl e the geo-
composite pavement edge drain and outlet material according to the
manufacturer'srecommendations and placeitinthetrench. If thetrenchwall
isirregular, smooth the trench wall or place alayer of clean sand between the
geocomposite and thetrench wall. Temporarily support the drain against the
trench wall whilebackfilling.

When the trench is less than 0.5 meter wide, backfill the trench using clean
sand. Backfillingand compactinginlayersisnot required. Compact the sand
by wheel rolling, vibrating, tamping withamechanical tamper, or floodingwith
water.

When the trench is 0.5 meter wide or more, place and compact granular
backfill or clean sand according to Section 209.

605.07 Acceptance.  Material (except granular backfill) for underdrains, sheet
drains, and edgedrainswill beeval uated under Subsections106.02 and 106.03.

Granular backfill will be evaluated under Subsections 106.02 and 106.04.
See Table 605-1 for sampling and testing requirements.

Excavation and backfill will be evaluated under Section 209.
Geotextile will be evaluated under Section 207.
Outlet pipeswill be evaluated under Section 602.

Installation of underdrains, sheet drains, and edge drains will be evaluated
under Subsections 106.02 and 106.04.
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M easur ement

605.08 Measure underdrain systems, standard underdrain systems, geo-
compositeunderdrain systems, and pavement edgedrain systemsby themeter.
Whenmeasurement isfor asystem, do not measuregeotextiles, collector pipes,
backfill, and outlet pipesthat are part of the system unlessapay itemisshown
inthe contract.

M easure sheet drain systems by the square meter of front facein final position
excluding overlaps.

Measure collector pipe and outlet pipe by the meter.

Measure granular backfill and sand by the cubic meter in place.

Payment
605.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit

60501 Underdrain system Meter

60502 Standard underdrain system Meter

60503 Geocomposite underdrain system Meter

60504 Geocomposite pavement edge drain system Meter

60505 Geocomposite sheet drain system Square meter
60506 ___ millimeter collector pipe Meter

60507 ___ millimeter outlet pipe Meter

60508 Granular backfill Cubic meter
60509 Sand Cubic meter
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Table 605-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Granular backfill Gradation AASHTOT 27 and AASHTO T 11 1for each 500 m Production output or

stockpile
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Section 606.) CORRUGATED METAL SPILLWAYS

Description

606.01 This work consists of furnishing and installing corrugated metal
spillways.

Material
606.02 Conform to the following Section:

Culvertsanddrains 602

Congtruction Requirements
606.03 Placing Corrugated Metal Spillways. Spillway, inlet, outlet, and
connector dimensions and proportions may vary to permit the use of manu-
facturer's standard jigs and templates.

Install spillway inlet assemblies as shown on the plans and consolidate the
earth backfill by tamping.

Lay spillway outlet pipe according to Section 602. Anchor the spillway as
shown on the plans.

606.04 Acceptance.  Pipes, anchor assemblies, hardware, and other material
furnished to fabricate metal spillways will be evaluated under Subsections
106.02 and 106.03.

Excavation and backfill will be evaluated under Section 209.

Construction of spillways will be evaluated under Subsections 106.02 and
106.04.

M easur ement
606.05 Measure spillway assemblies and pipe anchor assemblies by the each.

M easure downdrain and outlet pipes under Section 602.
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Payment

606.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
60601 Spillway assembly Each
60602 Pipe anchor assembly,  millimeter Each
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Section 607.) CLEANING, RECONDITIONING, AND
REPAIRING EXISTING DRAINAGE STRUCTURES

Description

607.01 Thiswork consistsof cleaning, reconditioning, and repairing existing
culvertsand appurtenant structures.

Consgtruction Requirements
607.02 General. Dispose of material according to Subsection 203.05.

607.03 Removingand CleaningCulverts.  Carefully removethe culvert and
clean all foreign material from within the barrel and at the jointed ends.

607.04 Cleaning Culverts in Place. Remove and dispose of al foreign
material withinthebarrel and appurtenancesof the culvert by any method that
does not damage the culvert.

All or part of a culvert designated to be cleaned in place may be removed,
cleaned, and relayed according to Section 602.

607.05 Relayingor Stockpiling Salvaged Pipe. Relay removed and cleaned
pipe according to Section 602. Furnish all jointing materia and replace
damaged pipe according to Section 602.

Place salvaged pipe at adesignated stockpile location. Dispose of pipethat is
damaged.

607.06 Reconditioning Drainage Structures. Remove all debris from
structures designated to be reconditioned. Repair all leaks and structural
damage and replace missing or broken metalwork according to Section 602.

607.07 Acceptance.  Cleaning, reconditioning, and repairing existing drainage
structures will be evaluated under Subsection 106.02.

Relaying culverts will be evaluated under Section 602.
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M easur ement

607.08 Measure removing, cleaning, and stockpiling culvert by the meter of
pipein the stockpile.

M easureremoving, cleaning, andrelaying culvert by themeter alongtheinvert
of the culvert.

Measure cleaning culvert in placealongtheinvert of theculvert. If theculvert
is removed and relayed at the Contractor's option there is no additional
measurement.

M easure reconditioning drai nage structures by the each.

Payment
607.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
60701 Removing, cleaning, and stockpiling culvert Meter
60702 Removing, cleaning, and relaying culvert Meter
60703 Cleaning culvertsin place Meter
60704 Reconditioningdrainagestructures Each



Section 608.) PAVED WATERWAYS

Description

608.01 Thiswork consists of constructing paved ditches, gutters, spillways,
and similar waterways not contiguousto the traveled way.

Paved waterways are designated as follows:

Typel Grouted rubble
Typell Mortared rubble
Type Il Concrete and rubble
Type IV Concrete

TypeV Asphalt

Type VI Placed riprap

Material

608.02 Conform to the following Sections and Subsections:

Asphalt mixtures 402

Bed course 704.09
Concrete 601
Granular backfill 703.03(b)
Mortar 712.05
Reinforcing steel 709.01
Riprap rock 705.02
Rubble 620

Congtruction Requirements

608.03 General. Perform excavation and backfill work under Section 209.
Place and compact bed course material. Compact the bed coursewith at least
three passes of alightweight mechanical tamper, roller, or vibratory system.
Form the bed parallel to the finished surface of the waterway.

608.04 Grouted RubblePaved Waterway.  Embed pavement stones on the
bedinabroken pattern with no continuousjoint acrossthewaterway or parallel
totheflow line. Make the joints 25 to 50 millimeterswide. Place the stones
withtheflat facesup and thelongest dimension at right anglesto the centerline
of the waterway.
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Ram each stone until it is firm and reasonably true to the surface in grade,
alignment, and cross-section. Remove and relay stone having anirregular or
uneven surface.

Fill the joints with granular backfill to within 100 millimeters of the surface.
Pour and broom mortar into thejointsuntil the mortar is 13 millimetersbel ow
the surface. Clean the excess mortar from the surface.

608.05 Mortared Rubble Paved Waterway. Embed each pavement stone
withitsflat face up anditslongest dimension paralel to the gutter line. Place
stonesalternately so that thereisnot acontinuousjoint acrossthe waterway or
paralel totheflow line. Limit joint widthsfrom 25 millimeters minimum to
50 millimeters maximum.

Ram the stone until it is firm and reasonably true to the surface in grade,
alignment, and cross-section.

Apply mortar to the exposed stone sides in such quantities that when the
adjacent stone is placed and rammed into position, the mortar is within 13
millimeters of the surface but not protruding above the surface. Clean the
excess mortar from the surface.

608.06 Concrete and Rubble Paved Waterway. Place the concrete foun-
dation, reinforcing steel, and pavement stone in a progressive operation.
Securethereinforcing steel withinthemiddlethird of the depth of the concrete
foundation. Clean and wet the pavement stone to near saturation.

Embed the stone in the concrete foundation before it hardens. Place stones
alternately so thereisnot acontinuousjoint acrossthe waterway or parallel to
the flow line. Limit joint widths from 25 millimeters minimum to 50
millimeters maximum. Fill the joints between stones with mortar to 25
millimeters below the top of the stone.

608.07 ConcretePaved Waterway.  Perform the work according to Section
601.

608.08 Asphalt Paved Waterway.  Perform the work according to Section

402. Before overlaying existing asphalt paved waterway, clean and seal the
cracks according to Section 414.
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Section 608

608.09 Placed Riprap Waterway.  Useclass| riprap. Perform the work
according to Subsections 251.03 and 251.04.

608.10 Acceptance.  Material for mortar will be evaluated under Subsec-
tions 106.02 and 106.03. Mortar will be evaluated under Subsection 106.04.
See Table 608-1 for sampling and testing requirements.

Bed course and granular backfill will be evaluated under Subsections 106.02
and 106.04. See Table 608-1 for sampling and testing requirements.

Construction of paved waterways will be evaluated under Subsections
106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.
Riprap will be evaluated under Section 251.

Asphalt mixture will be evaluated under Section 402.
Concrete will be evaluated under Section 601.

Rubble will be evaluated under Section 620.

M easur ement

608.11 Measure paved waterways by the square meter, by the meter, or by the
metricton. Measuresguaremeter width horizontally toincludethetotal width.
Measure the length parallel to theflow line.

Payment

608.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.
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Payment will be made under:

Pay Item Pay Unit
60801 Paved waterway type Square meter
60802 Paved waterway type Meter
60803 Asphalt paved waterway Metric ton
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Table 608-1
Sampling and Testing

Material or

Property or

Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Bed course Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 m* Production output or
Liquid limit AASHTOT 89 stockpile
Granular backfill Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 m Production output or
stockpile
Mortar Making test specimens AASHTOT 23 1 sample per ingtallation® Job site
Compressive strength @ AASHTOT 22

(1) Sample consists of 2 test specimens.
(2) The compressive strength will be the average of two test specimens.
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Section 609.) CURB AND GUTTER

Description

609.01 Thiswork consists of constructing or resetting of curb, combination
curb and gutter, or wheel stops.

Stone curb is designated astype | or |1 according to Subsection 705.06.
Material

609.02 Conform to the following Sections and Subsections:

Asphalt mixtures 402

Bed course 704.09
Concrete 601

Joint filler 712.01
Mortar 712.05
Precast concrete curbing 725.06
Reinforcing steel 709.01
Stone curbing 705.06

Congtruction Requirements

609.03 General. Perform excavation and backfill work under Section 209.
Place and compact the bed course material. Compact the bed course with at
least three passes of alightweight mechanical tamper, roller, or vibratory sys-
tem.

609.04 Stone and Precast Concrete Curb. Clean the curb material thor-
oughly and wet it just before setting. Set the curb in bed course so theface and
top linesareto lineand grade. Makethejoints 10 to 25 millimeterswide and
fill thejointswith mortar.

Complete the first 8 meters of curb to demonstrate the ahility to build a curb
meeting theserequirements. Do not continue construction until the8-meter test
section is approved.

Whereaconcrete pavement isconstructed contiguousto the curb, construct the
jointsin the curb directly in line with the pavement expansion joints.
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Make the curb joint 19 millimeterswide and fill it with expansion joint filler
of thesamenominal thicknessasthe pavement joint. Fill all voidsbetweenthe
joint filler and the curb with mortar.

609.05 Portland Cement Concrete Curb or Curb and Guitter. Perform
work according to Section 601. The curb or curb and gutter may be cast-in-
place or slip-formed.

(@) Cag-in-place.  Useformsthat extend for the full depth of the concrete.
Use curved forms for curb with a radius of 90 meters or less.

(1) Contraction joints.  Construct curb in sections of uniform 3 meter
lengths. Construct contraction joints 3 millimeterswide. Use metal di-
vider plates. When the curb is constructed adjacent to or on concrete
pavement, match the contraction jointsin the pavement.

(2) Expandon joints. Form expansion joints at intervals of 18 meters
using a19-millimeter thick preformed expansion joint filler. Wherethe
curbisconstructed adjacent to or on concrete pavement, match theexpan-
sionjointsin the pavement.

Finish the concrete smooth and even with awood float. Broom finish paral-
lel to the curb line according to Subsection 552.14(c)(2). When an exposed
aggregate finish is required, finish according to Subsection552.14(c)(4).
Leaveformsin placefor 24 hoursor until the concrete has set sufficiently so
the forms can be removed without harming the curb.

(b) Slip-formed. Use a self-propelled automatic curb machine or a paver
with curb attachments. Use a machine that is heavy enough to obtain con-
solidation without the machine riding above the foundation.

Adjust the concrete aggregate gradation, if necessary, to produce a curb or
curb and gutter that has well-defined web marks of water on the surface.
Remove and replace sectionswith craterslarger than 5 millimeters or other
sections determined to be damaged or defective. Repairing surface craters
and other defective sections by plastering is not permitted.

After theconcrete hashardened sufficiently to permit sawing without damag-

e, saw contraction joints according to (a)(1) above. Construct expansion
joints according to (a)(2) above.
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609.06 Asphalt ConcreteCurb.  Where curb is constructed on a pavement,
place atack coat according to Section 412 on the area under the curb.

Construct asphalt concretecurb according to Section 402. Useaself-propelled
automatic curb machine or apaver with curb attachmentsthat isheavy enough
to compact acurbwithout riding abovethefoundation. Makethecurbuniform
in texture, shape, and density. Curb may be constructed by other means only
in short sections or sections with short radii.

609.07 ResettingStoneor Precast ConcreteCurb. Carefully remove, clean,
and storethecurb. Cut or fit the curb asnecessary for installation. Replaceall
lost, damaged, or destroyed curb. Reset the curb according to Subsection
609.04.

609.08 Whedlstops.  Pinthewheelstopsin place with two 1-meter sections of
20M reinforcing steel or 19-millimeter steel rods. Reset wheelstops in the
samemanner.

609.09 Acceptance.  Material for mortar will be evaluated under Subsec-
tions 106.02 and 106.03. Mortar will be evaluated under Subsection 106.04.
See Table 609-1 for sampling and testing requirements.

Precast units (curb and wheel stops) will be evaluated under Subsections
106.02 and 106.03.

Bed course material will be evaluated under Subsections 106.02 and 106.04.
See Table 609-1 for sampling and testing requirements,

Stone for stone curbing will be evaluated under Subsections 106.02 and
106.04.

Construction of curb and gutter, and wheel stopswill be evaluated under Sub-
sections 106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.
Asphalt mixture will be evaluated under Section 402.

Concrete will be evaluated under Section 601.
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M easur ement
609.10 Measure curb and combination curb and gutter, both new and reset, by
the meter along the front face of the curb. Make no deduction in length for
drainage structuresinstalled in the curb section or for driveway and handicap
access ramp openings where the gutter is carried across.
M easure wheel stops, both new and reset, by the each.

M easure bed course material by the metric ton or by the cubic meter in place.
Payment

609.11 The accepted quantities, measured as provided above, will be paid at

the contract price per unit of measurement for the pay items listed bel ow that

areshowninthebid schedule. Payment will befull compensationfor thework

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
60901 Portland cement concrete curb, Meter
____millimeter depth
60902 Portland cement concrete curb and Meter
gutter,  millimeter depth
60903 Stonecurbtype  ,  millimeter depth Meter
60904 Precast concrete curb Meter
60905 Asphalt concretecurb, _ millimeter depth Meter
60906 Reset curb Meter
60907 Bed course material Cubic meter
60908 Bed course material Metric ton
60909 Wheelstop Each
60910 Remove and reset wheelstop Each
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Table 609-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Bed course Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 n?® Production output or
Liquid limit AASHTOT 89 stockpile
Mortar Making test specimens AASHTOT 23 1 sample per ingtallation® Job site
Compressive strength @ AASHTOT 22

(1) Sample consists of 2 test specimens.
(2) The compressive strength will be the average of two test specimens.
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Section 610.) HORIZONTAL DRAINS

Description

610.01 Thiswork consistsof constructing horizontal drainsincluding collector
systems when specified.

Material

610.02 Conform to the following Subsections:

Metallic-coated corrugated steel pipe 707.02
Polyethylene (PE) pipe 725.16
Polyvinyl chloride (PVC) pipe 725.15
Steel pipe 717.06

Congtruction Requirements

610.03 General. Furnish pipe and fittings of one material shown in Subsec-
tion 610.02. Furnish slotted pipewith 2 rows of slots cut circumferentially in
the pipe on 2 of thethird pointsthat are 120 degrees apart. Make the width of
the slots 0.5 millimeter with thetotal slot opening equal to 4200 square milli-
meters per meter of pipe.

610.04 DrillingHoles.  Thelocationsfor installing horizontal drainsasshown
on the plans are approximate. The exact locations will be determined in the
field.

Drill holes with rotary equipment capable of drilling 75 to 150-millimeter
diameter holesthrough soil androck. Determinetheelevation at theupper end
of the completed horizontal drain hole by inserting tubes or pipesand measur-
ing liquid levels, or by other satisfactory means. Dispose of drilling water in
amanner that does not contaminate surface watercourses.

610.05 Ingalling Horizontal Drain.  Tightly plug the entrance end of the
dotted pipewith arounded or pointed extensi on that doesnot extend morethan
150 millimeters beyond the end of the pipe. Insert the pipeinsidethedrill rod
withtheslotsup. Retract thedrill rod sothedrilled holeisfully cased with the
dotted pipe. Connect additional pipe as necessary to form acontinuous tube.
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Use undotted pipe for the last 3 to 6 meters of the outlet end. Seal the space
between thedrilled holeand theunsl otted pipefor at least 3 metersat theoutl et
end with an approved impermeable material. Do not seal the space between
the drilled hole and the slotted pipe.

610.06 IngtallingOutlet Drainsand Collector Sysems. Attach outlet drain
pipeto the ends of all horizontal drains by means of atee or street ell. Install
acollector system of the type, kind, and size detailed in the contract.

610.07 Acceptance.  Material furnishedfor horizontal drainswill beevaluated
under Subsections 106.02 and 106.03.

Construction of horizontal drains will be evaluated under Subsections
106.02 and 106.04.

M easur ement

610.08 Measure horizontal drain pipe, including thelength of the outl et pipe,
by the meter.

Measure the collector system by the meter or lump sum.

Payment
610.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61001 Horizontal drain pipe Meter
61002 Collector system Meter
61003 Collector system Lump sum
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Section 611.)WATER SYSTEMS
Description
611.01 Thiswork consists of constructing or reconstructing water systems.

Material

611.02 Conform to the following Section and Subsections:

Bedding material 704.02
Cast iron soil pipe and fittings 725.17
Concrete 601

Polyvinyl chloride (PVC) pipe and fittings 725.15
Seamless copper water tube and fittings 725.18
Steel pipe and fittings 717.06

Congtruction Requirements

611.03General. Furnish material and workmanship conforming to the stan-
dardsof APWA, the AWWA, National Building Code, andlocal plumbingand
safety codes.

At the preconstruction conference, submit a certified cost breakdown of the
individual items involved in the lump sum item for use in making progress
payments and price adjustments.

Obtain permits, arrange for inspections, and pay all fees necessary to obtain
water service.

Perform excavation and backfill work under Section 209. Bed the pipeaccord-
ing to Subsection 209.09(b)(2).

611.04 LayingWaterline. Whereit is necessary to cross awaterline over a
sewer line, construct thewaterlineaminimum vertical distanceof 450 millime-
ters above the sewer line.

Inspect each joint or fixture and clean theinterior of the pipebefore placingin
thetrench. Do not allow dirt, water, rodents, or other contaminants to enter
the pipe during installation. Center and push each joint completely home,
and fasten the joint according to the manufacturer's recommendations.
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Bracemagjor fixturesor fixturesthat could blow off thelineunder pressurewith
a cast-in-place concrete wedge block. Cast the block between the fixture and
the undisturbed vertical trench wall with a minimum bearing surface of 0.2
squaremetersagainst thevertical wall. Donot pressuretest linesuntil concrete
has established itsrequired strength.

611.05 Tegtingand DisinfectingLines.  Test al joints under pressure before
backfilling. Repair all leaks.

Disinfect all linesthat areto carry water for human consumption. Fill thelines
withawater solution containing aresidual chlorinelevel of at least 50 partsper
million for at least 24 hours. Drain and flush the line after the disinfecting
period. Do not dispose of disinfectant water in live streams.

611.06 Backfilling. Backfill according to Subsection 209.10, except hand
placethebackfill to 300 millimetersover thetop of thepipe. Removeall rocks
and hard lumpsfrom the hand-placed layer.

During backfilling, placeaplasticlocator strip approximately 300 millimeters
abovethepipe. If nonmetallicwaterlineisinstalled, usealocator strip contain-
ing metal that allows detection with a metal detector. Hold hydrants, valve
boxes, and other vertical fixturesvertical with thetopsadjusted totherequired
elevation.

611.07 Acceptance. Materia for water systems will be evaluated under
Subsections 106.02 and 106.03.

Installation of water systemswill be evaluated under Subsections 106.02 and
106.04.

Excavation and backfill will be evaluated under Section 209.
M easurement
611.08 Measure water systems by the lump sum.

M easure waterlines and encasement pipes by the meter with no deduction for
the length through tees, bends, valves, or other fixtures.

Measure valves, valve boxes, and fire hydrants by the each.
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Payment
611.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
Water system lump sum will be paid asfollows:

(&)75 percent of the lump sum will be paid aswork progresses based on the
certified cost breakdown.

(b) Payment of the remaining 25 percent will be made upon successful
completion of the work.

Payment will be made under:

Pay Item Pay Unit
61101 Water system Lumpsum
61102 ___ millimeter waterline_(description) Meter
61103 ___ millimeter encasement pipe _(description) Meter
61104 Valve _(description) Each
61105 Valve box Each
61106 Firehydrant Each
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Section 612.) SANITARY SEWER SYSTEMS
Description
612.01 Thiswork consists of constructing sanitary sewer systems.

Material

612.02 Conform to the following Section and Subsections.

Bedding material 704.02
Cast iron soil pipe 725.17
Concrete 601

Plastic pipe 706.08
Watertight gaskets 712.03

Congtruction Requirements

612.03General. Furnish either cast iron or plastic sanitary sewer lines. Fu-
rnish material and workmanship conforming to the standards of the AWWA,
National Building Code, and local plumbing and safety codes. At the precon-
structionconference, submit acertified cost breakdown of itemsinvolvedinthe
lump sum item for use in making progress payments and price adjustments.

Obtain permits, arrange for inspections, and pay all fees necessary to obtain
sewerage service.

Perform excavation and backfill work under Section 209. Bed the pipe ac-
cording to Subsection 209.09(b)(2).

612.04 LayingSewer Lines.  Separate waterlines and sewer lines according
to Subsection 611.04.

Inspect each joint and clean the pipe and bell beforeplacing inthetrench. Lay
thesewer linefrom thelower end with the spigot ends pointinginthedirection
of flow. Fully support each length between jointsand check for lineand grade
before placing the next length.
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Where premolded watertight gaskets are used, check the gasket for proper
positioning and shove sewer pipeinto proper position. When pouredjointsare
used, positionthe pipeandfill thejoint completely with joint sealer. Allow the
sealer to cool completely before removing the runner.

612.05 Backfilling.  Backfill according to Subsection 611.06. After back-
filling, flush the lineswith water to assure that they are unobstructed.

612.06 Acceptance. Material for sanitary sewer systems will be evaluated
under Subsections 106.02 and 106.03.

Installation of sanitary sewer systems will be evaluated under Subsections
106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.

M easurement
612.07 Measure sewer systems by the lump sum.
M easure sewer linesby the meter with no deductionfor length through valves,
ells, tees, valve boxes, reducers, manholes, or other fixtures. Where two

different sizes enter or go from a manhole, measure each size to the center of
themanhole.

Payment
612.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.
Sewer system lump sum will be paid asfollows:

(&)75 percent of the lump sum will be paid aswork progresses based on the
certified cost breakdown.

(b) Payment of the remaining 25 percent will be made upon successful
completion of the work.
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Payment will be made under:

Pay Item Pay Unit
61201 Sewer system Lumpsum
61202 __ millimeter sewer line _(description) Meter
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Section 613.— SIMULATED STONE
MASONRY SURFACE

Description
613.01 Thiswork consistsof using concrete, color/stain, and grout to simulate
thetextureand color of native stone masonry inthe stone pattern shown onthe
plans. It consists of the following:
(a) Designing and furnishing textured form liners.

(b) Installingformliners.

(9Applying asurfacefinish (color/stain application) that will duplicatethe
unique coloring and mottled appearance of stone masonry.

(d)Preparing asimul ated stonemasonry test wall and demonstrating thesur-
face finish before beginning production work.

Material

613.02 Conform to the following Subsections:

Form liner 725.27
Joint filler 712.01(b)
Penetratingstain 708.05
Plaster mix (grout) 725.22

Congtruction Requirements

613.03 Form Liner Fabrication.  Take an impression of the stone shape,
texture, and mortar jointsfrom adesignated location. Designformlinersfrom
the impressions according to the stone pattern shown on the plans. Submit
detailed drawings of the form liner for approva according to Subsection
104.03.

613.04 FormLiner Ingallation . Attachtheform linerstotheform. Attach
adjacent form linersto each other with lessthan a 3-millimeter seam. Do not
repeat the form liner pattern between expansion joints or within 6-meter
intervals, whichever isgreater.
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Formexpansionjointsat theinterval sshownontheplans. Blendthebuttjoints
into the pattern and the final concrete surface.

Coordinate the formswith wall ties. Place form tie holesin the high point of
rustication or in the mortar joint.

Clean off build-up before reusing form liners. Visually inspect each liner for
blemishesand tears. Repair the liner beforeinstallation.

613.05 Top Surface.  Embossthe plastic concrete in the exposed top surface
by stamping, tooling, troweling, hand shaping, or combination thereof, to
simulatethe stonemasonry textureand mortared joints. Matchthesidepattern
of the formed mortared joints. Immediately after the free surface water
evaporates and the finish embossing is complete, cure the concretefor 7 days
according to Subsection 552.15(b). Do not use liquid membrane curing
compounds.

613.06 Form Liner Removal. Within 24 hours after placing concrete,
remove or break free the form liners without causing concrete surface dete-
rioration or weakness in the substratum. Remove all form tie material to a
depth of at least 25 millimeters below the concrete face without spalling and
damaging the concrete.

Cure the concrete for 7 days according to Subsection 552.15(b). Do not use
liquid membrane curing compounds.

613.07 Preparation of Concrete Surface. Finish all exposed formed
concrete surfaces according to Subsection 552.16(a). Finish so that vertical
seams, horizontal seams, and butt joint marksarenot visible. Minimizegrind-
ing and chipping to avoid exposing aggregate.

Provide a completed surface free of blemishes, discolorations, surface voids,
and conspi cuousform marks. Makethefinished texture and patterns continu-
ouswithout visual disruption.

613.08 Color/Stain Application.  Age concrete, including patches, a mini-

mum of 30 days. Clean the surface of all latency, dirt, dust, grease, and any
foreign material by approved methods.
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Remove efflorescence with a pressure water wash. Use a fan nozzle held
perpendicular to the surface at a distance between 0.6 and 1 meter. Use a
minimum 20-megapascal water pressure at arate of 12 to 16 liters per minute.
Do not sand blast surfaces that receive color/stain.

Correct all surfaceirregularities created by the surface cleaning.

Maintain the concrete temperature between 4 and 30 °C when applying
color/stain and for 48 hours after applying color/stain.

Color/stain all exposed concrete surfaces. Use a color/stain application
suitableto obtain the appearance of the native stone masonry. Useaminimum
of 3 colors/stains.

When required at boundaries between two color tones or between surfaces
receiving color at different times, take care and provide protection to avoid
over-spray and color overlap.

Apply grout of anatural cement color to each formjoint. Use sufficient grout
so the over-spray of the color/stainisnot visible. Givetheform pattern grout
joint the appearance of mortared joints in completed masonry.

Recoat all areasinconsistent with the approved test wall.

Treat expansion joints with caulk/grout to blend with the appearance of the
adjacent stone or mortar joint.

613.00 Tex Wall. Before production work on the simulated stone masonry,
construct a1-meter high, by 0.5-meter wide, by 3 meter-long test wall accord-
ing to Section 552 and these specifications.

Cast the test wall on site, using the same forming methods, procedures, form
liner, texture configuration, expansionjoint, concretemixture, and color/stain
application proposed for the production work. Demonstrate the quality and
consistency of joint treatment, end treatment, top embossing methods, back
treatment, and color/stain application on the test wall. If a test wall is
unacceptable, construct anew test wall.

Begin production structural concretework only after thetest wall isapproved.

Begin production col or/stain application only after the col or/stain application
on thetest wall is approved. Dispose of the test wall after use.
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613.11 Acceptance.  Material for simulated stone masonry surface treatment
will be evaluated under Subsections 106.02 and 106.03.

Installation of form liners will be evaluated under Subsections 106.02 and
106.04.

Application of color/stain to al exposed concrete surfaces will be evaluated
under Subsection 106.02.

Construction of the simulated stone masonry test wall will be evaluated under
Subsection 106.02.

M easur ement

613.11 Measure smulated stone masonry surface treatment by the square
meter.

Measure simulated stone masonry test wall including concrete and surface
finish by the each.

Do not measureform linersfor payment.

Payment

613.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshown onthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61301 Simulated stone masonry surface treatment Square meter
61302 Simulated stone masonry test wall Each
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Section 614.) LEAN CONCRETE BACKFILL
Description
614.01 Thiswork consists of constructing lean concrete backfill.

Material

614.02 Conform to the following Subsections:

Aggregate 703.16
Portland cement 701.01
Water 725.01

Congtruction Requirements

614.03 Compostionof Mix.  Furnishanaggregatewhichisuniformly graded
from coarse to fine, has a maximum size of 25 millimeters, and has no more
than 10 percent passing the 75-micrometer sieve.

Proportion aggregate, cement, and water by mass or volume.

Furnish lean concrete backfill which contains 110to 113 kilograms of cement
per cubic meter.

Submit thefollowing:

(a) Type and source(s) of aggregates

(b) Type and source of cement

(c) Scale mass or quantity of each aggregate proposed per cubic meter of
lean concrete backfill

(d) Quantity of water proposed per cubic meter of lean concrete backfill
(e) Quantity of cement proposed per cubic meter of lean concrete backfill
(f) Slump

614.04 General. Perform the work described under Section 209.

Do not place lean concrete backfill in contact with aluminum or aluminum-
coated structures.

Do not use lean concrete backfill above the top of subgrade.
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614.05 Mixing and Placing Lean Concrete Backfill. Mix lean concrete
backfill by pugmill, rotary drum, or other approved mixer to obtain auniform
mix.

Place lean concrete backfill in a uniform manner that prevents voids in or
segregation of thebackfill. Placelean concretebackfill in horizontal layersnot
exceeding 300 millimetersin thickness.

When backfilling around culverts and other structures, place lean concrete
backfill in a manner which will not float or shift the structure. Bring the
backfill up evenly on all sides of the structure.

When placing lean concrete backfill at or below an atmospheric temperature
of 2 °C, perform the work under Subsection 552.10(a).

Wait at least 4 hours before backfilling over lean concrete backfill.

614.06 Acceptance. Material for lean concrete backfill will be evaluated
under Subsections 106.02 and 106.03.

L ean concrete backfilling will be evaluated under Subsection 106.02.
M easur ement

614.07 Measure lean concrete backfill by the cubic meter in the hauling
vehicle.

Payment
614.08 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

61401 Lean concrete backfill Cubic meter
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Section 615.) SSIDEWALKS, DRIVE PADS,
AND PAVED MEDIANS

Description

615.01 Thiswork consists of constructing sidewalks, drive pads, and paved
medians.

Sidewalks, drive pads, and paved mediansare designated asconcrete, asphalt,
concrete brick, or clay brick.

Material

615.02 Conform to the following Sections and Subsections:

Asphalt mixtures 402

Bed course 704.09
Clay or shalebrick 725.07
Concrete 601

Concrete brick 725.08
Curingmaterial 711.01
Joint fillers 712.01
Reinforcing steel 709.01

Congtruction Requirements

615.03 General. Perform excavation and backfill work under Section 209.
Placebed coursematerial inlayersnot exceeding 100 millimetersin compacted
thickness. Compact each layer with at least three passes of alightweight me-
chanical tamper, roller, or vibratory system.

615.04 Portland Cement Concrete Sdewalks, Drive Pads and Medians.
Perform the work according to Section 601. Use forms which extend for the
full depth of the concrete.

(@Joints. Construct jointsperpendicul ar to the outside slab edgesand other

joints. Match thejointsin adjacent curb or pavements. Tool and removeall
free mortar and concrete from joints.
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(1) Expandon joints.  Construct at intervals not exceeding 18 meters.
Use 19-millimeter thick preformed expansionjointfiller for thefull depth
of thejoints.

(2) Contraction joints.  Construct at intervals not exceeding 3 meters.
Form the joint with ajointing tool or saw the joints to a depth of 1/4 to
1/3 of the thickness of the concrete and about 3 millimeters wide.

(3) Congruction joints.  Form construction joints around all appurte-
nances such as manholes, utility poles, buildings, and bridges. Use 13-
millimeter thick preformed expansion joint filler for the full depth of the
joints.

(b) Finishes. Provide a sidewalk finish unless otherwise required. Edge
outside edges of slab and all joints with a6-millimeter radius edging tool.
(1) Sidewalk finish.  See Subsection 552.14(c)(2).
(2) Exposed aggregatefinish.  See Subsection 552.14(c)(4).

Cure the concrete for at least 72 hours according to Subsection 552.15(b) or
(c). Protect thework from pedestrian traffic for 72 hours and from vehicular
traffic for 7 days.

615.05 Asphalt Concrete Sdewalks, Drive Pads, and M edians. Perform
the work according to Section 402.

615.06 Brick Sidewalks, DrivePads and M edians. Lay brick in successive
courses on a prepared surface. Lay each course of brick to grade. Relay any
course that deviates from a straight line by more than 55 millimetersin 10
meters.

Sweep and inspect the brick surface before the bed sets. Remove each imper-
fect brick and replace.

Chock thejointsflush with adry mixture of 4 parts sand and 1 part cement by
mass and carefully water the surface to saturate thejoint filler.
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Section 615
615.07 Acceptance.  Clay or shalebrick, concretebrick, curing material, joint
fillers, and reinforcing steel will be evaluated under Subsections 106.02
and 106.03.

Bed course material will be evaluated under Subsections 106.02 and 106.04.
See Table 615-1 for sampling and testing requirements.

Construction of sidewalks, drive pads, and medians will be evaluated under
Subsections 106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.
Asphalt mixture will be evaluated under Section 402.
Concrete will be evaluated under Section 601.

M easurement

615.08 Measure sidewaks, drive pads, and paved medians by the square
meter.

Payment

615.09 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61501 sidewalk Square meter
61502 drive pad Square meter
61503 median Square meter
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Table 615-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Granular backfill Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 m* Production output or
Liquid limit AASHTOT 89 stockpile
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Section 616.) SLOPE PAVING

Description

616.01 Thiswork consists of constructing concrete, brick, masonry block,
rubble, or cellular concrete block slope paving.

Material

616.02 Conform to the following Sections and Subsections:

Bed course 704.09
Cdlular concrete blocks 725.10
Concrete 601
Concrete brick 725.08
Concrete masonry blocks 725.09
Geotextile type IV 714.01
Mortar 712.05
Rubble 620
Welded steel wire fabric 709.01(h)

Congtruction Requirements

616.03 General. Perform excavation and backfill work under Section 209.
Place and compact bed course material with at least three passes of a light-
weight mechanical tamper, roller, or vibratory system.

616.04 Geotextile.  When required by the contract, placegeotextileaccording
to Subsection 207.05. Bury the ends of the geotextile for anchorage. Pinthe
stripsat 1.5-meter interval sto hold the geotextile lap in place until slope pav-
ing isplaced. Replaceor repair all geotextile that istorn or punctured.

616.05 Concrete Slope Paving.  Construct toe walls. Place welded wire

fabric at the center of slab. Run the welded steel wire fabric continuously
through thejoints. Lap adjacent runs of fabric by at least 150 millimeters.
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Perform concrete work according to Section 601. Place slabs starting at the
bottom of the slope. Construct horizontal joints parallel to the bottom of the
slope and the vertical joints perpendicular to the horizonta joints. Construct
cold joints without filler.

Finish the surface with a sidewalk finish according to Subsection
552.14(c)(2). Edge the outside edges of the dlab and al joints witha
6-millimeter radiusedging tool.

616.06 Brick, Masonry Block, or Rubble SopePaving. Place bricks, ma-
sonry blocks, or rubble starting at the bottom of the slope. Place them on the
foundation bed with flat faces up and the longest dimension parallel to the
bottom of the dope.

Ram each brick, masonry block, or stone into place. Apply mortar on the
exposed sidein such quantities that when the adjacent brick, masonry block,
or stoneisplaced and rammedinto position, themortar iswithin 13 millimeters
of the surface and not protruding above thetop. Makethe brick and masonry
block joints 13 millimeterswideor lessand rubblejoints 25 millimetersor | ess.
Clean al mortar stain from the surface.

616.07 Cdlular ConcreteBlock SopePaving. Place the blocks starting in
atrench or against a suitable anchorage at the bottom of the slope. Lay each
block perpendicular to the slope and bed firmly against adjoining blocks.
Grout tofill misaligned joints or breaks at slope changes. Do not grout indi-
vidual blocks to each other.

Spread topsoil |oosely over the cellular block slopepaving, partialy filling the
cell openings. When required by the contract, establish turf according to Sec-
tion 625.

616.08 Acceptance.  Cellular concrete blocks, concrete brick, concrete ma-
sonry blocks, material for mortar, and welded steel wire fabric will be evalu-
ated under Subsections 106.02 and 106.03.

Mortar will be evaluated under Subsections 106.02 and 106.04. See Table
616-1 for sampling and testing requirements.

Bed course material will be evaluated under Subsections 106.02 and 106.04.
See Table 616-1 for sampling and testing requirements.
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Slope paving construction will be evaluated under Subsections 106.02 and
106.04.

Geotextile will be evaluated under Section 207.

Excavation and backfill will be evaluated under Section 209.
Concrete will be evaluated under Section 601.

Rubble will be evaluated under Section 620.

Topsoil will be evaluated under Section 624.

Turf will be evaluated under Section 625.

M easur ement
616.09 Measure slope paving by the square meter.
M easure topsoil under Section 624.

Measure turf establishment under Section 625.

Payment

616.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61601 Concrete slope paving Square meter
61602 Brick dope paving Square meter
61603 Masonry block slope paving Square meter
61604 Rubble slope paving Square meter
61605 Cellular concrete block slope paving Square meter
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Table 616-1
Sampling and Testing
Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Bed course Gradation AASHTOT 27 and AASHTO T 11 1 for each 500 m* Production output or
Liquid limit AASHTOT 89 stockpile
Mortar Making test specimens AASHTOT 23 1 sample per installation® Job site
Compressive strength @ AASHTOT 22

(1) Sample consists of 2 test specimens.
(2) The compressive strength will be the average of two test specimens.
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Section 617.) GUARDRAIL

Description

617.01 Thiswork consists of constructing guardrail systems and modifying,
removing, resetting, and raising existing guardrail systems.

(a) Guardrail systems are designated asfollows:

Gl Cableguardrail

G2 W-beam (weak post)

G3 Box beam

G4 Blocked-out W beam standard barrier

G9 Blocked-out thrie beam standard barrier

MB4  Blocked-out W beam median barrier

SBTA  Steel-backed timber guardrail/timber posts and block-out
SBTB  Steel-backed timber guardrail/timber posts and no block-out
CRT  W-beam guardrail and no blockout

SBLG Steel-backed log rail

(b) Steel guardrail types are designated as follows:
I Zinc-coated, 550 grams per square meter
I Zinc-coated, 1100 grams per square meter
i Paintedrails
v Corrosion resistant steel

(c) Steel guardrail classes are designated asfollows:

A Metal thickness- 2.67 millimeters
B Metal thickness- 3.43 millimeters

(d) Terminal section types are designated asfollows:
BCT Breakaway cableterminal
CRT Cablereleasingterminal

MELT Modified eccentric loader terminal
G4-BAT Back slopeanchor termina

577



Section 617

Material

617.02 Conform to the following Section and Subsections:

Box beam rail 710.07
Concrete 601
Corrosion resistant stedl rail 710.06(b)
Galvanized stee rail 710.06(a)
Guardrail hardware 710.10
Guardrail posts 710.09
Precast anchors 725.11
Reflector tabs 710.10
Retroreflective sheeting type | or typelll 718.01
Steel-backed timber rail 710.08
Welding 555.03
Wire rope or wire cable 709.02
Wood preservative treatment 716.03

Congtruction Requirements

617.03 Posts. When pavement iswithin 1 meter of the guardrail, set posts
before placing the pavement.

Do not shorten guardrail posts unless the cut end is set in concrete. Do not
shorten postsin terminal sections.

If an impenetrable object isencountered while placing posts, enlarge the hole
to provide not less than 150 millimeters clearance on all sides, and to a
minimum depth of 0.75 meters. Set the post in concrete to within 150
millimeters of the top of the hole. Backfill and compact the remaining 150
millimeterswith acceptable material.

Drive postsinto pilot holesthat are punched or drilled. Thedimensionsof the
pilot hole shall not exceed the dimensions of the post by more than 15
millimeters. Set posts plumb, backfill, and compact.

When longer posts are specified, do not use them in the terminal sections.
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Stamp the post length on the top of all wood posts. Restamp numbers dis-
turbed during installation. Stamp post length on al metal posts. Galvanize
after stamping.

Alternate hole arrangements do not apply to postsin anchorage assemblies.

617.04 Rail Elements. Install therail elements after the pavement adjacent
totheguardrail iscomplete. Do not modify specified holediametersor dot di-
mensions.

(@) Stedrail. Shop bend all curved guardrail with aradius of 45 meters or
less.

Erect rail elementsin asmooth continuouslinewith thelapsinthedirection
of trafficflow. Useboltsthat extend at least 6 millimeters but not morethan
25 millimeters beyond the nuts. Tighten al bolts.

Paint all scrapes on galvanized surfaces that are through to the base metal
with 2 coats of zinc-oxide paint.

(b) Timber rail. Equally space bolts along the front face of the timber rail
tomatchthe holesin thesteel backing. Aligntimber guardrail alongthetop
and front edges of therail.

Field cut timber railsto produce aclosefit at joints. Treat field cuts with 2
coats of chromated copper arsenate.

(¢)Lograil. Construct log rail according to the plans.
617.05 Terminal Sections. Construct terminal sections at the locations
shown. Terminal sections consist of posts, railing, hardware, and anchorage
assembly necessary to construct the type of terminal section specified.
Where concrete anchorsareinstalled, construct either cast-in-placeor precast
units. Do not connect the guardrail to cast-in-place anchorsuntil the concrete
has cured 7 days. Install end anchor cablestightly without slack.

Use either the stedl tube anchor or the concrete anchor in the construction of
the anchorage assembly for the type BCT terminal section.
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Whenrequired by thecontract, construct earth bermsaccordingto Section 204.

617.06 Connection to Structure.  Construct connection to structure and,
whererequired by the contract, reinforced concretetransition according to the
plans.

617.07 Removingand Resetting Guar dr ail. Remove and store the existing
guardrail, posts, and appurtenances. Remove and dispose of poststhat are set
in concrete. Replace all guardrail, posts, and hardware damaged during
removal, storage, or resetting. Backfill all holesresulting from theremoval of
guardrail posts and anchorswith granular material according to Section 209.

617.08 RaisngGuardrail. Removetheexistingguardrail and appurtenances.
Replace and reset postsas needed. Replaceall guardrail, posts, and hardware
damaged during theremoval and raising.

617.09 Acceptance. Materia for guardrail will be evaluated under Sub-
sections 106.02 and 106.03.

Construction of guardrail will be evaluated under Subsections 106.02 and
106.04.

Earth berm construction will be evaluated under Section 204.
Structural excavation will be evaluated under Section 209.
Welding will be evaluated under Section 555.

Concrete will be evaluated under Section 601.

M easur ement

617.10 Measure guardrail, except steel-backed timber guardrail and steel-
backed log rail, by the meter along the face of the rail excluding terminal
sections. Measure steel-backed timber guardrail and steel-backed log rail by
the meter along the face of the rail including terminal sections. Measure
transition sectionsfrom G9 rail to G4 rail as G9rail.
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M easureterminal sectionsby the each, except measurethefollowing terminal
sections as a part of therail:

(a) Steel-backed timber guardrail terminal sections
(b) Steel-backed log rail terminal sections
(c) BCT anchorage assemblies constructed as a part of the CRT system

M easure removing and resetting guardrail and raising guardrail by the meter
along the face of therail including reset terminal sections.

M easure replacement posts (except replacement posts for posts damaged by
construction operations) usedintheremoving, resetting, or raising guardrail by
theeach.

M easure connection to structure by the each.

Measure reinforced concrete transitions by the each.

Measure earth berms under Section 204.

Payment

617.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61701 Guardrail system _ ,type__ ,class____ Meter
61702 Termina sectiontype Each
61703 Removing and resetting guardrail Meter
61704 Raising guardrail Meter
61705 Replacement posts Each
61706 Connection to structure Each
61707 Reinforced concrete transition Each
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Section 618.) CONCRETE BARRIERS AND
PRECAST GUARDWALLS

Description

618.01 Thiswork consists of constructing and resetting concrete barrier and
precast concrete guardwall systems.

Material

618.02 Conform to the following Section and Subsections:

Concrete class A(AE) 552
Guardrail hardware 710.10
Precast concrete guardwall 725.11
Preformed joint filler 712.01(b)
Reinforcing steel 709.01

Congtruction Requirements
618.03 General. Perform excavation and backfill work under Section 209.

618.04 Concrete Barriers Concrete barriers may be cast-in-place, dip-
formed, or precast according to Section 552. Finish the sides and top ac-
cording to Subsection 552.16(a).

(a)Cad-in-place. Hand form or saw contraction joints 5 millimeters wide
and 50 millimeters deep at 6-meter intervals. Saw as soon as possible after
the concrete has set sufficiently to preclude raveling during sawing, but
before shrinkage cracking occurs. Decrease the depth of the saw cut at the
edge adjacent to the pavement to prevent pavement damage.

Place 19 millimeterspreformedjoint filler inall constructionjoints. Cut the
jointfiller tofitthecross-sectional areaat structuresand barrier construction
joints. Construct 6-millimeter wide longitudinal joints on the sides of the
barrier asindicated. Tool construction joint edges. Seal jointsaccording to
Subsection 501.11.
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(b) Slip-formed. Do not touch the barrier extruded concrete surface as it
leavesthe dlip-form machine, except toimmediately remove offsetsand fins
by light troweling.

Make adjustments in the operation to correct any condition causing surface
blemishes larger than 13 millimeters. Do not use water on the completed
barrier to correct imperfections.

(c) Precast. Precast barriers in section lengths. Prepare the barrier
foundation soit doesnot vary over 6 millimeterswhena3-meter straightedge
is laid along the centerline of the barrier. Align the joints and connect
adjacent sections in an acceptable manner. Shim with a 300 by 600
millimeter polystyrene foam pad under the end. Provide at least 300
millimeters of bearing surface under the shim.

Usecast-in-placebarrier wheretransitions, split barriers, or gapsshorter than
3 metersrequireit. At each joint between precast and cast-in-place barrier,
provide hardware in the cast-in-place section to tie its end to the abutting
precast section.

618.05 Precast Concrete Guardwall.

(a) Fabrication. A full-size sample of the guardwall will be provided at a
specified location. Fabricate the guardwall to match the sample's shape,
color, and texture. The guardwall shall also conform to thefollowing:

(1) Fabricate in a precast concrete production facility certified by the
National Precast Concrete A ssociationand accordingtothe Association's
Manual of Quality Control.

(2) Formulate the facing mixes, backing mixes, and structural concrete
backup to produce concrete mix designs of similar aggregate-cement ra-
tios to minimize differences in shrinkage factors and coefficients of
thermal expansion and contraction. Formulate using portland cement,
limestone, quartz, mica, and silicious stones in such proportions as to
match the sample.

(3)Use epoxy coated reinforcing steel at locationswhere thereinforcing
stedl islessthan 50 millimeters from the exposed surface.
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(4)Cast the segmentsstraight and trueto alinein strong permanent com-
posite molds of steel, plastic resins, concrete, or rubber.

(5) Cast the facing mixes aminimum of 25 millimetersthick. Assurea
good bond between facing and backup mixes.

(6)Provide4 lifting insertsin unexposed areas. Provide removable caps
for thelifting insertsto allow for future segment replacement.

(b) Test section. Demonstratetheability to match the sampleby fabricating
a 3-meter, full-scale guardwall test section and delivering it to the location
of the sample for comparison. If the test section isnot in reasonably close
conformity to the sample, fabricate another test section according to (a)
above. Test sections that do not match the sample may not be used in the
wall installation.

(o) Ingallation.  After the test section is approved, produce the guardwall
sectionsto match the approved test section. Prevent damageto the segments
duringfabrication, handling, delivery, andinstallation. Repair or replaceall
damaged sections. Prepare the foundation and place the sections. Use
backer rods and joint sealant in the section joints to match the false joints.

At 30-meter intervals and at low pointsin the guardwall, dig outlet ditches
andfill them with 150 millimeters of aggregate conformingto AASHTO M
43 no. 57.

618.06 Terminal Sections. Where barrier is being constructed next to
roadway lanesopentotraffic, connect an approved temporary terminal section
to the barrier at the end of each day.

Construct permanent graded berms according to Section 204.

618.07 ResttingBarrier.  Reset barrier and terminal sections according to
Subsections618.03 and 618.06. Storebarrier sectionsinan approved | ocation
when resetting cannot immediately follow removal.

618.08 Acceptance. Material for concrete barrier and precast guardwall

(except concrete and reinforcing steel) will be evaluated under Subsections
106.02 and 106.03.
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Construction of concrete barriers and precast concrete guardwalls will be
evaluated under Subsections 106.02 and 106.04.

Concrete barrier and precast concrete guardwall appearancewill be evaluated
under Subsection 106.02.

Precast concrete guardwall test sections will be evaluated under Subsection
106.02.

Concrete will be evaluated under Section 552.

Reinforcing steel will be evaluated under Section 554.

M easur ement

618.09 Measure concrete barrier and precast concrete guardwall by the meter
along the top of the barrier excluding terminal sections.

M easure terminal sections by the each.

Measurereset barrier by themeter intherel ocated position including terminal
sections.

Measure earth berms under Section 204.

Payment

618.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61801 Concrete barrier Meter
61802 Precast concrete guardwall Meter
61803 Terminal section _(description) Each
61804 Reset barrier Meter
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Section 619.) FENCES, GATES, AND CATTLE GUARDS

Description

619.01 Thiswork consists of constructing fences, gates, cattle guards, and
bollard posts and removing and resetting fence.

Material

619.02 Conform to the following Sections and Subsections:

Barbed wire 710.01
Chainlink fence 710.03
Concrete 601
Fence gates 710.05
Fence posts and bollards 710.04
Grout 725.22(€)
Precast concrete units 725.11
Reinforcing steel 709.01
Temporary plastic fence 710.11
Woven wire 710.02

Congtruction Requirements
619.03 Fencesand Gates.

(a) General. Clear aong the fence line. Remove and dispose of trees,
brush, logs, upturned stumps, roots of downed trees, rubbish, and debris
according to Subsection 201.06. Clear a3-meter width for chain link fence
and a 1-meter width for wire fence.

Grubbing is not required except where short and abrupt changes in the
ground contour require removal of stumpsto properly grade the fenceline.
Remove or close cut stumpswithin the clearing limits.

Perform clearing and leveling with minimum disturbance to the terrain
outside the fenceline.

Schedule the fenceinstallation, provide temporary fence, or other adequate

meansto prevent livestock from entering the project right-of-way, easements,
or adjoining properties.
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At bridges, cattle underpasses, and culverts, connect new fenceto structure
to permit free passage of livestock under or through the structure.

(b) Chain link fenceand gates.

(1) Pogts.  Space posts at not more than 3-meter intervals. Measure the
post spacing interval horizontally. Set postsvertically.

Set posts in concrete according to Section 601.

Where solid rock isencountered without overburden, drill line post holes
at least 350 millimetersdeep and drill end, corner, gate, and pull posts at
least 500 millimeters deep in the solid rock. Make the hole width or
diameter at least 25 millimeters greater than the post width or diameter.
Cutthepost totherequiredlength beforeinstallation or drill theholedeep
enough to set the post at the required height. Set and plumb the post and
fill theholewithgrout. Thoroughly work thegrout into theholeto elimi-
nate voids. Crown the grout to drain water away from the post.

Where solid rock is covered with soil or loose rock overburden, set posts
to the plan depth or to the minimum depth into the solid rock as specified
above, whichever isless. When solid rock isencountered beforetheplan
depth, grout the portion of the post in solid rock and backfill the post hole
from the solid rock to the top of the ground with concrete.

Provide end, gate, corner, and pull posts with adjacent brace posts as
shown on the plans. A change in the fence alignment of 20 degrees or
more s considered a corner.

(2) Top rail. Instal top rails through the ornamental tops of the line
posts, forming a continuous brace from end-to-end of each stretch of
fence. Joinlengthsof toprail with sleeve-typecouplings. Securely fasten
top rails to terminal posts by pressed steel fittings or other appropriate
means.
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(3)Tensdonwire. Attach tension wireto end, gate, corner, or pull posts
by bandsand clamps. Either thread thetop tension wirethrough theline
post loop caps or hold in open slotsin amanner to limit vertical move-
ment. Tieor attach the bottom tension wireto thebottom of thelineposts
by ties or clamps in a manner that prevents vertical movement. Apply
sufficient tension to avoid excess sag between posts. On thetop tension
wire, provide one turnbuckle or ratchet take-up in each run of fence.

(4) Fencefabric. For fences placed on the right-of-way, place fence
fabric on the post face away from the highway. On curved alignment,
place the fence fabric on the post face on the outside of the curve. For
residential fences and fences off the right-of-way, place fence fabric on
the post face designated by the CO.

Placethefabric approximately 25 millimeters abovetheground and ona
straight line between posts. Excavate high points of the ground to
maintain grade. Do not fill in depressionswithout prior approval.

Stretch the fabric taut and securely fasten the fabric to the posts. Do not
stretch using a motor vehicle. Use stretcher bars and fabric bands to
fasten to end, gate, corner, and pull posts or weave the fabric into the
fastening loops of roll-formed posts.

Fasten fabric to line postsusing wireties, metal bands, or other approved
method. Fasten the top and bottom edge of the fabric with tie wires or
hog ringsto the top rail or tension wires, as applicable.

Joinrolls of fabric by weaving asingle strand into the ends of therollsto
form acontinuous mesh.

(5) Gates. Fasten fabric to the end bars of the gate frame by stretcher
barsand fabric bands. Fasten fabricto thetop and bottom bars of the gate
frame by tie wires similar to the method specified for fence fabric or by
other approved standard methods.

Thoroughly clean welded connections on gate frames where the smelter
coating has been burned with awirebrush. Removetracesof thewelding
flux and loose or cracked smelter. Paint the cleaned areaswith two coats
of zinc-oxide paint.
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Provide a concrete footing for the drop-bar locking device on double
metal gates. Makeaholeto receivethelocking bar to the depth specified
by the manufacturer of the locking device.

Hinge each single gate to prevent removal of the gate without tools. Set
the gate in an approximately horizontal plane. Set the gate so it swings
freely inward and outward and fastens securely in itslatch holder, or in
the case of double gates, in its latch holder and gate stops. Set double
gates on their respective hinge pintles to provide a common horizontal
planein which each single gate swings. Set gates to swing open at least
90 degreesin each direction.

(o) Wirefencesand gates.

(1) Posts. Excavate holes for posts, footings, and anchors as shown.
Space postsat intervalsshown for thetype of fencebeing installed. Mea
sure post spacing interval parallel to the existing ground slope. Set posts
inavertical position. Backfill post holesin 150-millimeter lifts. Tamp
and compact each lift.

Wood posts may be driven in place if the method of driving does not
damagethepost. Metal postsmay bedriven. Set metal corner, gate, end,
and pull postsin concrete.

Where solid rock isencountered without overburden, drill line post holes
at least 350 millimeters deep and end, corner, gate, and pull postsat least
500 millimeters deep inthe solid rock. Makethe holewidth or diameter
at least 25 millimeters greater than the post width or diameter. Cut the
post to the required length before installation or drill the hole deep
enough to set the post at the required height. Set and plumb the post and
fill theholewithgrout. Thoroughly work thegrout into theholeto elimi-
nate voids. Crown the grout to drain water away from the post. Metal
posts set in this manner do not require anchor plates and concrete
footings.

Where solid rock is covered with soil or loose rock overburden, set posts
to the plan depth or to the minimum depth into the solid rock as specified
above, whichever isless. When the depth of overburden is greater than
300 millimeters, use an anchor plate on steel line posts and backfill steel
end, corner, gate, and pull posts with concrete from the solid rock to top
of theground. When the depth of overburden is 300 millimetersor less,
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anchor platesand concrete backfill arenot required. Grout the portion of
the post in solid rock.

Install corner postsat changesin alignment of 30 degreesor more. Where
new fence joins an existing fence, set end or corner posts, as necessary,
and attach in amanner satisfactory to the CO.

(2)Braces. Limit fence runsto no more than 200 meters between adja-
cent corner braces, gate braces, end braces, or line braces. Install line
bracesat uniforminterval s so the distance between any two bracesis 200
metersor less. Construct bracesbefore placing thefencefabricand wires
on posts.

(a) Metal braces. Provide corner postsand pull postswith two braces,
one each direction from the post in the main fence line. Provide end
posts and gate posts with one brace in the line of the fence. Attach
metal braces to the metal end, corner, pull, and gate posts and set in
concrete as shown.

(b) Wood braces. Tap the posts to receive the braces. Anchor the
braceto the post with three 16d nailsor a10 by 100-millimeter dowel.
Install brace wires as shown and twist together until the entire
assembly istaut and firm. Lightly notchthe poststo positionthebrace
wire. Drive three staples at each notch to secure wire.

(3)Barbedwireandwovenwire.  Place barbed wireand wovenwireon
the post face away from the highway. On curved alignment, place the
barbed wire and the woven wire on the post face on the outside of the
curve. Tightly stretch and fasten barbed wire and woven wire to the
posts.

Apply tension according to the manufacturer'srecommendationsusing a
mechanical stretcher or other device designed for such use. Evenly
distribute the pull over the longitudinal wiresin the woven wire so not
more than 50 percent of the original depth of the tension curvesis re-
moved. Do not use amotor vehicleto stretch the wire.
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Splicing of barbed wire and woven wire between postsis permitted pro-
vided not more than two splices, spaced a minimum of 15 meters apart,
occur in any onerun of fence. Usewrap or telephonetype splicesfor the
longitudinal woven wire and barbed wire with each end wrapped around
the other wire for not less than six complete turns.

(4) Fageningbarbedwireandwovenwire.  Terminatethewoven wire
and barbed wire at each end, corner, gate, and pull post. Warp eachline
of barbed wire and each longitudinal wire of the woven wire around the
post and then itself with at least four turns. Where wood posts are used,
staple the wirestightly to the posts.

At line posts, fasten the woven wire to the post at top and bottom and at
intermediate points not exceeding 300 millimeters apart. Fasten each
strand of barbed wireto each line post. Usewiretiesor clampsto fasten
the wires to metal posts. Securely splice tie wires to the fence on both
sides of the post so there are two loops behind the post and one loop in
front. Onwood line posts, drive U-shaped staples diagonally acrossthe
wood grain so that both points do not enter between the samegrain. In
depressions where wire uplift occurs, drive staples with points slightly
upward. On level ground and over knolls, slope the points dlightly
downward. Drivethestaplesjust short of actual contact with thewiresto
permit free longitudinal movement of those lines and to prevent damage
to the protective coating.

At gradedepressions, alignment angles, and other locationswhere stresses
tending to pull posts from the ground or out of alignment are created,
snub or guy thewirefence. Attach the guy wireto each strand of barbed
wire and to the top and bottom wires of woven wirein amanner to main-
tain the entirefence in its normal shape. Attach the guy wireto a dead-
man anchor buried not less than 600 millimetersin the ground or to an
approved anchor at apoint that will best servetoresist the pull of thewire
fence. If necessary to guy the fencein solid rock, grout the guy wirein a
hole50 millimetersin diameter and 250 millimetersdeep. Deadmanmay
also be fastened to posts. Place the deadman anchors at locations as
directed.

Whererequired, install vertical cinch stays as shown. Twist thewireto
permit weaving into the horizontal fence wiresto providerigid spacing.
Weave barbed wires and the top, middle, and bottom wire of the woven
wire, as applicable, into the cinch stay.
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Where existing fence intersects the new fence, cut the existing fence
materials or, splice in kind, new material as necessary, and fasten each
longitudinal wire of thewoven wire and each strand of the barbed wireto
anew end post inlinewith or immediately adjacent to the new fenceline.

(5) Gateingallation.

(a) Wiregates. Construct wire gates of the same material asthefence
and asshown. Provideataut and well-aligned closure of the opening,
capable of being readily opened and closed by hand.

(b) Metal gates. Install metal gatesand fittingsto gate posts previous-
ly set. Firmly attach the fittings to the posts and gates. Hinge each
single gate to prevent removal of the gate without tools. Set the gate
in an approximately horizontal plane. Set the gate soit swingsfreely
inward and outward and fastens securely initslatch holder, or in the
case of double gates, in its latch holder and gate stops. Set double
gates and their respective pintles to provide a common horizontal
plane in which each single gate swings. Set gates to swing open at
least 90 degreesin each direction.

For double gates, provide a drop-bar locking device with a concrete
footing 300 millimetersin diameter and 300 millimetersdeep. Crown
the top of the footing and make a hole to receive the locking bar.
Makethe diameter and depth of the holein the footing as specified by
the manufacturer of thelocking device.

(c) Wood gates. Install wood gates similar to metal gates and as
shown.

619.04 Grounding Fences Where an electric line crosses the fence line,
ground thefence. Drive a2.5-meter long, 13-millimeter minimum diameter
galvanized or copper coated steel rod into the ground under the fence directly
below the point of crossing. Drive the rod vertically until the top is 150
millimeters below the ground surface. Connect the grounding rod to each
fence element with a5-millimeter diameter solid copper conductor or equiva-
lent. Either braze the connections or fasten with noncorrosive clamps.
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Where an electric lineruns parallel or nearly parallel to and above the fence,
ground the fence at each end or gate post or at intervals not exceeding 500
meters.

Wherevertical penetration of the grounding rod cannot be accomplished, use
an equivalent horizontal grounding system.

619.05 Removeand Reset Fencee. Remove existing fence and reset to ap-
proximately the same condition asthe original fence. Salvage material inthe
existingfenceandincorporatethematerial intothereset fence. Whenpostsare
set in concrete, remove concrete from old post and reset in concrete. Replace
fence material damaged beyond reuse. Firmly reset posts on new alignment.
Space postsand attach thehorizontal membersor wiresto poststhesameasthe
original fence. Furnish and use new material to fasten members or wires to
posts.

619.06 Temporary Fence.  When necessary, construct temporary fence to
keep livestock and traffic off the road being constructed. Temporary fenceis
intended to remainin place only during the construction of the project or until
the fenceis directed to be removed.

Construct atemporary fence of atypethat provides an adequate enclosure for
the type of livestock to be confined.

619.07 CattleGuards.
(a) Excavatingand backfilling.  Perform thework described under Section
209. Excavate foundation to depth with sufficient space for proper instal-
lation of formwork.
When the cattle guard isto beinstalled on new embankment, compl ete and
compact the embankment according to Section 204 before excavating for
footing.

(b) Concrete foundation. Construct concrete foundations according to
Section 601. Concrete units may be cast-in-place or precast.

Finish stringer bearingsto alow full bearing under each stringer. Thecattle
guard shall rest on the concrete without rocking.
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(c) Cattle guard. Fabricate cattle guard according to Section 555. As
semble and place guards as shown on the plans. Securely fasten the cattle
guardtothefoundation. Fastenthemetal wingsto the cattle guard asshown
on the plans. Connect fences and gates according to the plans. Weld
according to ANSI/AASHTO/AWSD1.5.
Standard manufactured cattleguardsmay beusedif approved. Designsshall
provide for AASHTO loading M-18. Suitable cleanouts shall be provided.
Prepare and submit drawings according to Subsection 104.03. Acceptance
of thedrawingscoverstherequirementsfor strengthand detail only. Nores-
ponsibility isassumed for errorsin dimensions.
(d) Painting. All metal parts shall receive one shop coat. Two additional
coats are required and may be applied in the shop or in the field. Paint
according to Section 563.

619.08 Bollards. Drill holes for bollards. Set posts plumb, backfill with
approved material, and compact.

619.09 Acceptance. Material for fences, gates, cattle guards, and bollards
will be evaluated under Subsections 106.02 and 106.03.

Construction and erection of fences, gates, cattle guards, and bollardswill be
evaluated under Subsections 106.02 and 106.04.

Excavation and backfill for cattle guardswill be evaluated under Section 209.
Structural steel work for cattle guardswill be evaluated under Section 555.
Painting of cattle guardswill be evaluated under Section 563.
Concrete work for cattle guards will be evaluated under Section 601.

M easurement

619.10 Measure fence and remove and reset fence by the meter along the top
of the fence.

M easure gates, cattle guards, brace panels, and bollard posts by the each.
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Payment

619.11 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
61901 Fence _(description) Meter
61902 Gate _(description) Each
61903 Cattleguard, __ meter Each
61904 Brace panel Each
61905 Bollard post Each
61906 Remove and reset fence Meter
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Section 620.) STONE MASONRY

Description

620.01 Thiswork consists of constructing or rehabilitating stone masonry
structures and the stone masonry portions of composite structures.

Masonry classis designated according to Subsection 705.03 and as follows:

(a) Dimensoned masonry.  Stones are cut in two or more dimensions and
laid in abroken-course pattern in cement mortar.

(b) ClassAmasonry.  Stonesare shaped, dressed to within 6 millimeters of
trueline, and laid in cement mortar.

(c) ClassB masonry.  Stones are shaped, dressed to within 19 millimeters
of trueline, and laid in cement mortar.

(d) Cement rubblemasonry.  Stones vary in size and shape, are roughly
dressed, and laid in random coursesin cement mortar.

Finish for exposed faces is designated according to Subsection 705.03(f).
Material

620.02 Conform to the following Section and Subsections:

Concrete 601
Mortar 712.05
Rock for masonry structures 705.03

Congtruction Requirements

620.03 General. Furnish stone that matches the native stone on the project.
Submit stone sampl es representing the range of colorsand sizesto be used on
the project to the CO 14 days before beginning work.

Keep an adequateinventory of thestoneonthesiteto providean amplevariety

of stones for the masons. When additional stoneisadded, mix the new stone
with the existing stonein auniform pattern and color.
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Perform excavation and backfill work under Section 209. Prepare the
foundation bed normal to, or in steps normal to, the face of the masonry.
Where foundation masonry is used, clean the bearing surface thoroughly and
wet immediately before spreading the mortar bed.

620.04 Placing Stone.  Place stone to provide a uniform pattern and color.
Do not place stone in freezing weather. Clean all stones thoroughly and
moisten immediately before placing. Clean and moisten the bed.

Spread the mortar. The thicknesses of beds and joints for face stones are as
shown in Table 620-1. Ring stone joints on the faces and soffits are not less
than 6 millimeters or morethan 38 millimetersthick. However, makethebed
of each course of uniform thickness throughout.

Construct jointsin dimensioned masonry vertical. Inall other masonry, joints
may be at angles with the vertical from 0 to 45 degrees.

Level the crossbedsfor vertical walls. Bedsfor battered walls may vary from
level to normal to the batter line of the face of the wall.

Lay thestoneswith thelongest face horizontal and the exposed face parallel to
the masonry face. Flush the jointswith mortar.

Do not jar or displace the stones already set. If astone isloosened after the
mortar hastakeninitial set, removeit, clean off themortar, and relay the stone
withfreshmortar.

Table620-1
Masonry Bed and Joint Thicknesses
Class Beds- mm Joints- mm
Rubble 13-64 13-64
ClassB 13- 50 13- 50
ClassA 13- 50 13- 38
Dimensioned 10- 25 19-25
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620.05 Pointing. Point or finish all joints. Crown the mortar inthejointson
top surfaces slightly at the center of the masonry to provide drainage.

Whererakedjointsarerequired, squarely rakeall mortar in exposed facejoints
and beds to the required depth. Where weather joints are required, slightly
rakethejoints. Do not leave the mortar flush with the stone faces.

Clean all facestone of mortar stainswhilethemortar isfresh. After themortar
sets, clean again using wire brushesand acid. Protect the masonry during hot
or dry weather and keep it wet for at least 3 days after the work is compl eted.

620.06 CongructingWalls.  Construct an L-shaped sample section of wall
not lessthan 1.5 meters high and 2.5 meters long, showing examples of face
wall, top wall, method of turning corners, and method of forming joints. Do
not construct masonry other than the foundation masonry beforethe sampleis
approved.

Set face stones in random bond to produce the effect shown on the plans and
to correspond with the approved sample section. Do not extend beds in an
unbroken line through more than 5 stones and joints through more than 2
stones. Bond each face stone with all contiguous face stones at least 150
millimeterslongitudinally and 50 millimetersvertically. Do not construct so
that the corners of four stones are adjacent to each other.

Do not bunch small stones or stones of the same size, color, or texture. In
general, the stones decrease in size from the bottom to the top of work. Use
large stones for the bottom courses and large, selected stonesin the corners.

(&) Headers. Whererequired, distribute headers uniformly throughout the
walls of structuresto form at least 20 percent of the faces.

(b)Backing. Construct the backing out of largestones. Bond theindividual
stones composing the backing and heart with the stonesin thefacewall and
with each other. Fill all openingsand intersticesin the backing completely
with mortar or with spalls surrounded completely by mortar.
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(c) Coping. Construct copings as shown on the plans. Where copings are
not called for, finish thetop of thewall with stoneswide enoughto cover the
top of thewall from 0.5to 1.5 metersin length, and of random heights, with
aminimum height of 150 millimeters. Lay stonesin amanner that the top
course is an integral part of the wall. Pitch the tops of the top courses of
stonetolinein both vertical and horizontal planes.

(d)Parapetwalls. Useselected stones, squared and pitched to lineand with
heads dressed in the ends of parapet walls and in all exposed angles and
corners. Interlock headers with as many headers as possible extending
entirely through thewall. Interlock both the headers and stretchersin the 2
faces of thewall. The headers and stretchers shall comprise practically the
whole volume of the wall. Completely fill al interstices and spalls with
mortar.

(e) Weep holes  Provide weep holes for all walls and abutments. Place
weep holes at thelowest pointswhere free outlets can be obtained and space
them no more than 3 meters center to center.

620.07 Facingfor Concrete.

(&) Stone placed beforeconcrete. Make the back of the masonry uneven
to improve the bond to the concrete backing.

Use no. 10M reinforcing steel bent into an elongated letter S to anchor the
stone. Embed each anchor inamortar bed to within 50 millimetersfromthe
face of the stones. Project the other end +250 millimeters into the concrete
backing. Spacetheanchors0.5 meter apart both horizontally and vertically.

After the mortar has attained sufficient strength, clean the back masonry
surface of all dirt, loose material, and mortar drippings. Wash surfacesjust
before placing the concrete using a high-pressure water jet.

When placing the concrete, carry aneat cement grout of the consistency of

cream on top of the concrete and against the masonry at al times. Coat all
intersticesin the back of the masonry with grout.
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(b) Concreteplaced beforestone.  Allow afacing thickness as shown on
theplans. Set galvanized metal slotswith anchorsin the concreteface. Set
theanchorsvertically at ahorizontal spacing not exceeding 600 millimeters.
Placeatemporary filling of felt or other material intheslotsto preventfilling
with concrete.

Where setting the stonefacing, fit themetal anchorstightly intheslotsat an
average vertical spacing of 600 millimeters. Bend at |east 25 percent of the
anchorsat ashort right angleto engage arecess cut inthe stone. Extend the
anchorsto within 75 millimeters of the exposed face of the stone work.

Where the shape of the concretefaceisunsuitablefor the use of metal dots,
use3.8-millimeter galvanizedironwiretiesat arate of 7 tiesfor each square
meter of exposed surface. Install ties after the concrete has cured using a
gun.

Keep the concrete face continuously wet for 2 hours preceding the placing
of the stone and fill spaces between the stones and concrete with mortar.

620.08 Condructing Arches.  Prepare and submit drawings for falsework
according to Section 562. Stratify arch ring stones parallel to theradial joint
and stratify other stones parallel to the beds.

Lay out afull-size template of the arch ring near the quarry site showing face
dimensionsof each ring stoneand thicknessof joints. Receiveapproval before
the shaping of any ring stoneis started and place no ring stonein the structure
until all ring stones have been shaped and dressed.

Construct arch centering according totheapproved drawings. Providesuitable
wedges for adjusting the elevation of the forms.

Set arch ring stones to the exact position and hold in place with hardwood
wedges until the joints are packed with mortar. When required, support
centering with approved jacksto correct settlement after masonry placement
begins. Lower thecentering gradually and symmetrically to avoid overstresses
in the arch. Make the arch self-supporting before the railing or coping is
placed.
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For filled spandrel arches, strike the centers before constructing the spandrel
wallsto avoid jamming of the expansion joints. Place the backfill so thering
isuniformly and symmetrically loaded.

620.09 Guardwall. Use cement rubble masonry. Concrete corewalls for
guardwall may be cast-in-place or precast units according to Section 601,
except the concrete shall have aminimum 28-day compressive strength of 25
megapascals.

Construct an 8-meter sampl esection of guardwall. Do hot construct additional
guardwall before the sampleis approved.

Construct the guardwall true and uniform along its length with no stone
projecting more than 38 millimeters beyond the neat line. Make mortar beds
and jointsaccording to Table 620-1. Rakethejointsand bedsto adepth of 50
millimeters on the front and top sides and to 38 millimeters on the back.

Use a one-piece capstone for the full width of the guardwall for at least 25
percent of thetotal length. Use atwo-piece capstonewith thejoint within 100
millimeters of the guardwall center for the remaining length.

Place all stones, including the capstones, randomly to avoid a pattern. Lay
stones to reflect the width of the expansion joints. Do not leave agap or a
mortar edge at the expansion joint. Use various size stonesto coin or key the
cornersof the guardwall.

620.10 Acceptance.  Material for mortar will be evaluated under Subsec-
tions 106.02 and 106.03. Mortar will be evaluated under Subsections 106.02
and 106.04. See Table 620-2 for sampling and testing requirements.

Rock for masonry structures will be evaluated under Subsections 106.02 and
106.04.

Construction or rehabilitation stonemasonry structureswill beeval uated under
Subsections 106.02 and 106.04.

Excavation and backfill will be evaluated under Section 209.

Concrete will be evaluated under Section 601.
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Section 620

M easur ement

620.11 Measure stone masonry by the cubic meter in the structure. Do not
measure sample wall sections not incorporated in the work.

M easure stone masonry guardwall by the meter along thefront face of thewall
including terminal sections.

Measure remove and reset stone masonry by the cubic meter in the structure
after resetting.

M easure repoint stone masonry by the meter of joint.

Payment

620.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensationfor all work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
62001 _(Class masonry, __ finish Cubic meter
62002 Stone masonry guardwall Meter
62003 Remove and reset stone masonry Cubic meter
62004 Repoint stone masonry Meter
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Table 620-2
Sampling and Testing

Material or Property or Test Methods or Specifications Frequency Sampling Point
Product Characteristic
Mortar Making test specimens AASHTOT 23 1 sample per installation® Job site
Compressive strength @ AASHTOT 22

(1) Sample consists of two test specimens.
(2) The compressive strength will be the average of two test specimens.
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Section 621.)MONUMENTSAND MARKERS

Description

621.01 Thiswork consists of constructing right-of-way monuments, main-
tenance markers, and similar monumentsor posts.

Material

621.02 Conform to the following Sections and Subsections:

Concrete 601
Paint 708
Reflectors 718.12
Reinforcing steel 709.01
Treated structural timber and lumber 716.03
Untreated structural timber and lumber 716.01

Congtruction Requirements
621.03 Monumentsand Markers  Locate permanent points according to
Section 152. Perform excavation and backfill work under Section 209. Set
each monument and marker vertically at the required |ocation and elevation.
Monumentsmay be cast-in-placeor precast according to Section 601. Backfill
and compact around the monument or marker to ensurethat itisheldfirmly in
place.

621.04 Acceptance.  Material (except concrete and paint) for monumentsand
markerswill be evaluated under Subsections 106.02 and 106.03.

Construction of monuments and markerswill be evaluated under Subsections
106.02 and 106.04.

Location of permanent pointswill be evaluated under Section 152.
Structural excavation and backfill will be evaluated under Section 209.
Concrete will be evaluated under Section 601.

Paint will be evaluated under Section 563.
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Section 621
M easur ement
621.05 Measure monuments and markers by the each.
Payment
621.06 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensationfor thework

prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
62101 Monument Each
62102 Marker Each
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Section 622.) RENTAL EQUIPMENT

Description

622.01 Thiswork consistsof furnishing and operating equipment for construc-
tionwork ordered by the CO and not otherwi se provided for under the contract.

Congtruction Requirements

622.02 Rental Equipment.  TheCOwill order inwriting rental equipment for
useontheproject. Submit the model number and serial number for each piece
of equipment before use. Make equipment available for inspection and ap-
proval before use.

Furnish and operate equi pment with such auxiliary attachments, oilers, etc., as
are usually needed for efficient operation of the equipment. Keep the equip-
ment in good repair and capable of operating 90 percent of the working time.

Obtain approval of the length of workday and workweek before beginning
work. Keepdaily recordsof thenumber of unit-hoursof operation. Submitthe
records along with certified copies of the payroll.

622.03 Acceptance. Rental equipment work will be evaluated under Sub-
section 106.02.

M easur ement

622.04 Measure rental equipment by the hour of production time as ordered
by the CO and furnished. Round portions of an hour up to the next half hour.
Measure time in excess of 40 hours per week at the same rate as the first 40
hours. Measure time for moving equipment between project work sites. Do
not measure nhonoperable equipment or equipment dependent upon another
piece of nonoperable equipment.
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Section 622

Payment

622.05 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
62201 _(Typeand size of eguipment) Hour
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Section 623.) GENERAL LABOR

Description

623.01 Thiswork consists of furnishing workers and hand toolsfor construc-
tionwork ordered by the CO and not otherwise provided for under the contract.

Congtruction Requirements

623.02 Workersand Equipment.  Furnish competent workers and appro-
priate hand tools for the work.

Obtain approval of the length of workday and workweek before beginning
work. Keep daily records of the number of hoursworked. Submit the records
along with certified copies of the payroll.

623.03 Acceptance.  General labor work will be evaluated under Subsection
106.02.

M easur ement
623.04 Measuregeneral labor by the hour asordered by the CO and furnished.
Round portions of an hour up to the next half hour. Measuretimein excess of

40 hours per week at the samerate asthefirst 40 hours. Do not measuretime
for workers transportation.

Payment
623.05 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

62301 General labor Hour
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Section 624.) TOPSOIL

Description

624.01 Thiswork consists of furnishing and placing topsoil and placing con-
served topsoil.

Material
624.02 Conform to the following Subsections:

Topsoil (furnished) 713.01(a)
Topsoil (conserved) 713.01(b)

Congtruction Requirements

624.03 PreparingAreas.  Shape all slopes and disturbed areasto be covered
withtopsoil. Disk or scarify slopes 1:3 or flatter to adepth of 100 millimeters.

624.04 Placing Topsoil.  Provide at least 7 days notice before the start of
topsoil placement. Do not place topsoil when the ground or topsoil isfrozen,
excessively wet, or otherwise in a condition detrimental to the work. Useall
conserved topsoil before furnishing topsoil. Keep the roadway surfaces clean
during hauling and spreading operations.

Spread topsoil to a depth which, after settlement, will provide the required
depth. Break clodsand lumpswith harrows, disks, or other appropriate equip-
ment to provide auniformtextured soil. Removeand dispose of clodsthat will
not break down, stones larger than 50 millimeters, stumps, roots, and other
litter according to Subsection 203.05.

Compact the topsoil after placement using a cleated roller, crawler tractor, or
other similar equipment that will form longitudinal depressions at least 50
millimeters deep perpendicular to the natural flow of water.

624.05 Acceptance.  Materia for topsoil (furnished) will be evaluated under
Subsections 106.02 and 106.03.

Material for topsoil (conserved) will be evaluated under Subsection 106.02.

609



Section 624

Placing topsoil (furnished and conserved) material will be evaluated under
Subsections 106.02 and 106.04.

M easur ement

624.06 Measurefurnishing and placing topsoil, and placing conserved topsoil
by the cubic meter in the hauling vehicle, by the hectare ontheground surface,
or by the square meter.

Payment

624.07 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed bel ow that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit

62401 Furnishing and placing topsoil, Square meter
____millimeter depth

62402 Furnishing and placing topsoil, Hectare
____millimeter depth

62403 Furnishing and placing topsoil Cubic meter

62404 Placing conserved topsoil, _ millimeter depth Square meter

62405 Placing conserved topsoil, _ millimeter depth Hectare

62406 Placing conserved topsoil Cubic meter
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Section 625.) TURF ESTABLISHMENT

Description

625.01 Thiswork consists of soil preparation, watering, fertilizing, seeding,
and mulching.

Seeding and mul ching methods are designated asdry or hydraulic.
Material

625.02 Conform to the following Subsections:

Agricultural limestone 713.02
Fertilizer 713.03
Mulch 713.05
Seed 713.04
Stabilizing emulsion tackifiers 713.12
Water 725.01

Congtruction Requirements

625.03 Turf Egablishment Seasons. Establish turf during the local
growing season. Do not seed during windy weather or when the ground is ex-
cessively wet, frozen, or otherwise untillable.

625.04 Preparing Seedbed.  Grade the seeding areato line and grade. Re-
moveall weeds, sticks, stones50 millimetersin diameter and larger, and other
debris detrimental to application, growth, or maintenance of the turf.

If required by the contract, apply limestone and grubproofing.

Cultivate the seeding area toa minimum depth of 100 millimeters and pre-
pareareasonably firm but friable seedbed. Do not cultivate aggregate-topsoil
courses that were previoudly dry seeded under Section 305.

625.05 Watering. Moisten seeding areas before seeding and maintain the
moisture until 10 days after germination.
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Section 625
625.06 Fertilizing. Apply fertilizer by the following methods:

(a) Dry method. Incorporate the fertilizer into the upper portion of the
seedbed before seeding.

(b) Hydraulicmethod.  Add fertilizer to the slurry and mix before adding
seed. Apply the seed and fertilizer in one application.

625.07 Seeding. Apply seed by the following methods:

(@ Drymethod.  Apply the seed with approved power driven seeders, drills,
or other mechanical equipment. Hand-operated seeding methods are
satisfactory on areasinaccessibleto mechanical equipment. Lightly compact
the seedbed within 24 hours after seeding.

(b) Hydraulicmethod.  Use hydro-type equipment capable of providing a
uniform application using water asthecarrying agent. Add atracer material
consisting of either wood or grass cellulose fiber mulch to the water. Add
the seed to the water slurry no more than 30 minutes before application.
Seed by hand areas inaccessible to seeding equipment.

625.08 Mulching. Apply mulch within 48 hours after seeding by the
following methods:

(@ Drymethod. Spreadall mulchmaterial, except wood and grasscellulose
fibers, by amulch spreader utilizing forced air to blow the mulch material
onto the seeded area. Anchor the mulch material with an approved
stabilizing emul siontackifier or approved mechanical method. Do not mark
or deface structures, pavements, utilities, or plant growth with tackifier.

(b) Hydraulicmethod.  Use hydro-type equipment capable of providing a
uniform application. Apply when no rainfall isanticipated for 24 hours.

Apply wood or grass cellul ose fiber mulch following the application of seed
andfertilizer with hydro-typeequipment according to Subsection 625.07(b).

Apply bonded fiber matrix hydramul chat aminimumrateof 3400kilograms

per hectare. Apply so no hole in the matrix is greater than 1 millimeter.
Apply so that no gaps exist between the matrix and the soil.
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Section 625
Mulch by hand areas inaccessi ble to mul ching equipment.

625.09 Protecting and Caring for Seeded Areas. Protect and care for
seeded areasincluding watering when needed until final acceptance. Repair
all damageto seeded areas by reseeding, refertilizing, and remulching. Apply
supplemental applicationsof seed, mulch, fertilizer, lime, or ammoniumnnitrate.

625.10 Acceptance. Seed will be evaluated under Subsections 106.02,
106.03, and 713.04. Mulch, fertilizer, and other turf establishment material
will be evaluated under Subsections 106.02 and 106.03.

Turf establishment work will be evaluated under Subsections 106.02 and
106.04.

M easur ement
625.11 Measure seeding and mulching by the hectare on the ground surface,
by the square meter, or by the slurry unit. A slurry unit consists of approxi-
mately 4000 liters of water plusthe specified turf establishment material. Ten
slurry units contain the material to cover one hectare.
Measurefertilizer, dry method by the metric ton.

M easurewater to establish and maintai n germination by the cubic meter inthe
hauling vehicle or by metering.

Measure turf establishment by the hectare on the ground surface.

M easure supplemental applications of seed, mulch, fertilizer, or lime by the
hectare ontheground surface, by the metricton, or by thekilogram asordered.

Payment
625.12 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay itemslisted below that

areshowninthebid schedule. Payment will befull compensationfor thework
prescribed in this Section. See Subsection 109.05.
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Section 625

Payment will be made under:

Pay Item
62501 Seeding, method
62502 Seeding, method
62503 Seeding, hydraulic method
62504 Mulching, method
62505 Mulching, method

62506 Mulching, hydraulic method

62507 Fertilizer, dry method

62508 Water

62509 Turf establishment

62510 _ Description  supplemental application
62511 _ Description  supplemental application
62512 _ Description  supplemental application
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Pay Unit

Hectare
Square meter
Slurry unit
Hectare
Square meter
Slurry unit
Metric ton
Cubic meter
Hectare
Hectare
Metric ton
Pound



Section 626.) PLANTS, TREES, SHRUBS, VINES,
AND GROUNDCOVERS

Description

626.01 This work consists of furnishing and planting trees, shrubs, vines,
groundcovers, and other plants.

Material

626.02 Conform to the following Subsections:

Fertilizer 713.03
Miscellaneous planting material 713.08
Mulch 713.05
Plant material 713.06
Topsoil 713.01
Water 725.01

Congtruction Requirements

626.03 General. Do not plant in frozen ground, when snow covers the
ground, or when the soil isin an unsatisfactory condition for planting.

Furnish stock with afibrous, cohesiveroot system. Do not provide container-
grown stock that is pot-bound, that has atop system out of proportion (larger)
to the size of the container, or that has roots growing out of the container.

626.04 Ingpectingand Ddlivering.  Notify the CO 30 daysin advance of the
delivery of material to permit the CO the opportunity to select material at the
source. Submit commercial certifications and complete written information
concerning the source of supply for al plant material at least 15 days before
delivery of plantsto the project.

626.05 Protection and Temporary Storage. Keep all plant material moist
and protected (covered) in transit, in temporary storage, and on the project
awaiting planting. Protect plants delivered but not scheduled for immediate
planting asfollows:
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Section 626

(a) Open the bundles of bare root material, separate plants, and cover the
rootsin moist trenches.

(b) Cover the earth balls of balled and burlapped material with mulch or
other suitable material and keep moist.

Install al plant material received on site within 30 days.

626.06 Excavation for Plant Pitsand Beds. Remove al sod, weeds, roots,
and other unsuitable material from the planting site. Excavate plant pits as
follows:

(&) Width of excavation.

(1)For root spread or ball diametersup to 1 meter, dig thepitscircular in
outline to the root spread plus 0.5 meter.

(2) For root spreadsor ball diametersover 1 meter, excavate 1.5timesthe
root spread.

(b) Depth of excavation.  Dig the pitsto adepth that permits aminimum of
150 millimeters of backfill under the roots or balls or dig the pits to the
following depths, whichever is deeper:

(1) Deciduoustrees.

(a) Under 38 millimeterscaliper. 0.5 meter deep
(b) Over 38 millimeterscaliper. 1 meter deep

(2) Deciduous and evergreen shrubs.

(a) Under 0.5 meter height. 0.3 meters deep
(b) Over 0.5 meter height. 0.5 meters deep

(3) Evergreentrees.

(a) Under 1.5 metersheight. 0.2 meters plusball height
(b) Over 1.5 metersheight. 0.3 meters plus ball height

(4) Vinesand groundcovers.  Double the size of the pot.

616



Section 626

Loosen soil at the sidewalls and bottom of the plant pit to a depth of 150
millimeters before setting the plant.

626.07 SettingPlants. Do not plant material until inspected and approved by
the CO. Plantsnot meeting specifications, arriving on siteinan unsatisfactory
condition, or showing sign of improper handlingwill berejected. Immediately
remove and dispose of all rejected plants off site and replace with approved
nursery stock.

Prepare a backfill mixture of 4 partstopsoil, loam, or selected soil to one part
peat moss. Place backfill mixtureinthe bottom of the plant pit. Set all plants
approximately plumb and at the samelevel or slightly lower than the depth at
which they were grown in the nursery or collected in thefield. Set plants as
follows:

(a) Bareroot gock.  Place bare rooted plants in the center of the plant pit
with theroots properly spread in anatural position. Cut broken or damaged
roots back to sound root growth. Work backfill mixture around and over the
roots and tamp.

(b) Balled and burlapped stock. Handle and move plants by the ball.
Place balled and burlapped plants in the prepared pits on tamped backfill
mixture. Backfill around the plant ball to half the depth of the ball. Tamp
and thoroughly water. Cut the burlap and remove it from the upper half of
theball or loosentheburlap and fold it back. If wire basketsareused cut the
wire from the upper half of the basket. Backfill the remainder of the plant
with backfill mixture.

(c) Container-grown sock.  Remove the container just before planting.
Place plants in the prepared pits on tamped backfill mixture. Backfill the
remainder of the plant with backfill mixture and tamp.

626.08 Fertilizing. Fertilize using either of the following methods:
(a) Mix thefertilizer with the backfill mixturewhenit is prepared.
(b)Spread thefertilizer uniformly around the pit areaof individual plantsor

over shrub beds. Cultivate the fertilizer into the top 50 millimeters of the
backfill mixture.
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Section 626

626.09 Watering. Construct 100-millimeter deep water basins around trees
and 75-millimeter deep water basinsaround shrubs. Makethe diameter of the
basin equal to that of the plant pit.

Water plants during and immediately after planting and throughout the plant
establishment period. Saturate the soil around each plant at each watering.

626.10 Guying and Staking.  When guying and staking is specified, guy
deciduoustreesjust below thefirst lateral branch and guy evergreen trees half
way up the height of the tree. Do not leave the guys and stakes on atree for
more than one growing season.

626.11 Pruning. Prune before or immediately after planting to preserve the
natural character of each plant. Use experienced personnel to perform the
pruning. Use accepted horticultural practice. Paint cuts over 20 millimeters
in diameter with treewound dressing.

626.12 Mulching. Place mulch within 24 hours after planting. Place mulch
material over all pit or water basin areasof individual treesand shrubsand over
the entire shrub bed. If wood fiber is used, apply nitrogen at the rate of 5
kilograms per cubic meter to the mulch material.

626.13 Plant Establishment Period.  Theplant establishment periodisaone-
year period beginning at the completion of the project. Employ all necessary
means to preserve the plantsin ahealthy growing condition during the plant
establishment period. Careduring theestablishment periodincludeswatering,
cultivating, pruning, repairing, adjusting guys and stakes, and controlling
insects and disease.

626.14 Acceptance. Plant material (including plants, fertilizer, mulch, and
topsoil) will be evaluated under Subsections 106.02 and 106.03.

Planting of trees, shrubs, vines, groundcovers and other plants will be
evaluated under Subsections 106.02 and 106.04 and as follows:

Aninspection of the plant material will be made about 15 days before the end
of the plant establishment period to identify all dead, dying, or diseased plants
for removal and replacement. During the following planting season, remove
and replace all identified plants according to this Section. A final inspection
of all plant material within 15 daysafter completion of all replacement planting
will be the basisfor final acceptance.
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Section 626

M easur ement

626.15 Measure plants by the each.
Payment

626.16 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Partial paymentsfor plants will be made asfollows:

(a) 75 percent of the bid price will be paid following initia planting.

(b)The remaining 25 percent of the bid price will be paid after thefinal in-
spection.

Payment will be made under:
Pay Item Pay Unit

62601 _ (Plantname) , _(size) Each
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Section 627.) SOD

Description

627.01 Thiswork consists of furnishing and placing living sod of perennial
turf-forming grasses.

Sod placement is designated as solid, strip, or spot according to Subsection
627.06.

Material

627.02 Conform to the following Subsections:

Agricultural limestone 713.02
Fertilizer 713.03
Pegs for sod 713.11
Sod 713.10
Water 725.01

Congtruction Requirements

627.03General. Moveand lay sod during dry weather and on dry, unfrozen
ground.

627.04 Ingpecting and Ddlivering.  Provide at least 3 days notice before
cuttingsod. The COwill approvethesodinitsoriginal position beforecutting.
Do not deliver sod until the soil is prepared.

627.05 PreparingtheSoil.  Clear and gradethe areato be sodded. Cultivate,
disk, harrow, or otherwise loosen the grade to a depth of not less than 100
millimeters. Removestoneslarger than 50 millimetersinany diameter, sticks,
stumps, and other debris that might interfere with the proper placement or
subsequent growth.

Topsoil according to Section 624.
Apply fertilizer and agricultural limestone uniformly over the sodding area.
Mechanical spreaders or blower equipment may be used. Disk or till the

fertilizer and limestone into the soil to adepth of 100 millimeters.

Moisten the prepared soil.
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627.06 PlacingSod.  Place sod within 24 hours after cutting or within 5 days
after cuttingwhenthe sodisstoredin moist stacks, grass-to-grassand roots-to-
roots. Protect sod against drying and from freezing.

(8 Solidsod.  Place sod perpendicular to drainage flows. Place sections of
solid sod edge to edge with staggered joints. Plug openings with sod or fill
openings with acceptable loamy seeded topsoil. Roll or tamp sod to
eliminate air pockets and provide an even surface. On slopes 1:2 or steeper
andin channels, peg sod on 0.5 meter centersafter rolling or tamping. Drive
pegs flush with the sod bed surface.

(b) Stripsod.  Lay stripsodin shallow trenchesin parallel rows. Firmly roll
or tamp until the surface of the sod islevel with or below the adjacent soil.
Seed the soil between the strips of sod according to Section 625. Rake or
drag the seeded areas to cover the seed.

(c) Spot sod.  Place sod blocks. Roll or tamp the blocks into the soil until
the sod surfaces are dlightly below the surrounding ground surface.

Blendfinal gradeswith existing adjacent areas. L eavetheentireareadrainable
and free from abrupt changesin slope.

627.07 MaintainingSodded Areas.  Water sod when placing and keep moist.
Avoid erosion when watering.

Erect warning signs and barriersto protect newly sodded areas. Do not allow
wheeled vehicles on newly sodded areas.

Mow sodded areasand repair or replace sodded areasthat are damaged or fail
to show a uniform growth of grass. Maintain sodded areas and replace all
nonliving sod until final acceptance of the project.

627.08 Acceptance.  Material (including lime and fertilizer) for sodding will
be evaluated under Subsections 106.02 and 106.03.

Sod placement will be evaluated under Subsections 106.02 and 106.04.

Topsoil will be evaluated under Section 624.
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M easur ement

627.09 Measure sod by the square meter. Do not measure nonsodded areas
adjacent to strip and spot sodding.

M easure topsoil under Section 624.
Measure water and seeding under Section 625.

Payment
627.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay item listed below that is
shown in the bid schedule. Payment will be full compensation for the work
prescribed in this Section. See Subsection 109.05.
Payment will be made under:

Pay Item Pay Unit

62701 sod Square meter
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Section 628.) SPRIGGING

Description
628.01 Thiswork consists of furnishing and planting living grass plants.

Sprigging is designated as broadcast, row, or spot according to Subsection
628.06.

Material

628.02 Conform to the following Subsections:

Agricultural limestone 713.02
Fertilizer 713.03
Mulch 713.05
Sprigs 713.09
Water 725.01

Congtruction Requirements

628.03 General. Do not sprig during windy weather or when the ground is
dry, excessively wet, frozen, or otherwise untillable.

628.04 Harvesting Sprigs.  Provide at least 5 days notice before harvesting
sprigs. Before harvesting, mow grass and weeds to a height of 65+15
millimeters and removeall clippings.

L oosen sprigsby cross-disking, shallow plowing, or other acceptablemethods.
Gather the sprigs in small piles or windrows, water, and keep moist until
planting. Dispose of sprigsthat freeze or dry out.

628.05 PreparingtheSail.  Prepare the soil according to Subsection 627.05.

628.06 Planting Sprigs.  Plant the sprigswithin 24 hours after harvesting.
(a) Broadcast sprigging.  Broadcast sprigs by hand or suitable equipment
inauniform layer over the prepared surface with spacing between sprigs not
to exceed 150 millimeters. Forcethe sprigsinto the soil to adepth of 75+25
millimeters with a straight spade, a disk harrow, or other equipment.

(b)Rowsprigging. Open furrows along the approximate contour of slopes.

Place sprigsin a continuous row in the open furrow with successive sprigs
touching. Cover the sprigsimmediately.
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Section 628
(c) Spot sprigging.  Spot sprig according to (b) above, except that instead
of planting in a continuous row, group 4 or more sprigs 0.5 meter apartin
therows.
After planting, clear the surface of stones larger than 25 millimeters, large
clods, roots, and other litter brought to the surface during sprigging. Lightly
compact sprigged areawithin 24 hours. Do not compact when soil is so wet
that it is picked up by the equipment. Do not compact clayey soils.

When mulch is required by the contract, cover the sprigged areawith mulch
within 24 hours according to Section 625.

628.07 MaintainingSpriggedAreas.  Keepthe sprigged areasmoist. Water
carefully to avoid erosion.

Erect warning signsand barriersto protect newly sprigged areas. Regradeand
resprig all areasdamaged.

628.08 Acceptance.  Material (includinglimeandfertilizer) for spiggingwill
be evaluated under Subsections 106.02 and 106.03.

Planting living grass plantswill be evaluated under Subsections 106.02.
Preparing of soil will be evaluated under Section 627.

Mulch will be evaluated under Section 625.

M easur ement

628.09 Measure sprigging by the hectare on the ground surface or by the
sguare meter.

M easure topsoil under Section 624.

Measure water under Section 625.
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Payment

628.10 The accepted quantities, measured as provided above, will be paid at
the contract price per unit of measurement for the pay items listed below that
areshowninthebid schedule. Payment will befull compensation for thework
prescribed in this Section. See Subsection 109.05.

Payment will be made under:

Pay Item Pay Unit
62801 sprigging Hectare
62802 sprigging Square meter
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Section 629.) EROSION CONTROL MATS, ROVING,
AND CELLULAR CONFINEMENT SYSTEMS

Description

629.01 Thiswork consistsof constructing erosion control for ditch and slope
protection, and stabilization. Thisincludesinstallingmats, roving, and cellular
confinement systems.

Erosion control mats are designated asfollows:

Typel Strawmats, burlapfabric, jutemesh, andwoven paper or sisal mesh
netting

Type 2 Straw and coconut mats, excelsior blanket, or mulch blanket

Type 3 Coconut mat

Type4 Synthetic erosion control mats and meshes

Type5 Turf reinforcement mats

Material

629.02 Conform to the following Sections and Subsections:

Erosion control mats 713.07(a)
Emulsified asphalt 702.03
Cdlular confinement systems 713.07(c)
Roving 713.07(b)
Topsoil 624

Turf establishment 625

Congtruction Requirements

629.03 Erosion Control Mats (Types 1, 2, 3, 4, and 5). Install erosion
control matsaccording to the manufacturer'srecommendations.

Install erosion control mats to soil surfaces which are at final grade, stable,
firm, and free of rocks or other obstructions. Spread erosion control mats
evenly and smoothly, without stretching, to ensure direct contact with the soil
at all points. Unroll erosion control mats parallel to the drainage flow direc-
tion. Lap edges asrecommended by the manufacturer. Placethe upslope end
in a150-millimeter vertical slot. Backfill the slot and compact.
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For swaleor ditchinstallations, place up the side slopesto extend above antici-
pated flow lineand construct intermediated 150-millimeter vertical check slots
at 8-meter intervals. Construct check slots perpendicular to flow direction.
Staple erosion control mats as recommended by manufacturer. Drive all
staples flush with the soil surface.

Repair damaged areas immediately. Restore the soil in damaged areas to
finished grade, refertilize, and reseed.

(&) Syntheticeroson control matsand meshes(type4). Install after Sec-
tion 625 (Turf Establishment) isin place.

(b) Turf reinforcement mats (type 5). Install before Section 625 (Turf
Establishment) isin place. After seeding, lightly brush or rake 15+5
millimeter of topsoil into the mat voidsto fill the mat thickness.

629.04 Roving. Furnish a pneumatic ejector capable of applying roving at a
rateof 0.9kilogramsper minute. Furnishanair compressor capabl e of supply-
ing 1.1 cubic metersper minuteat 620+ 70 kil opascal s, completewith air hoses
necessary for supplying air to areas not accessible to the compressor. Furnish
an asphalt distributor with necessary hosesand ahand spray bar for slopesand
other areas not accessible to the distributor.

(&) Fiber glassroving.  Spread fiber glass roving uniformly at the rate of
0.16+0.03 kilograms per square meter to form arandom mat of continuous
glassfibers.

(b) Polypropyleneroving.  Spread polypropylene roving uniformly at the
rate of 0.08+0.03 kilograms per square meter to form a random mat of
continuous polypropylene fibers.

Anchor theroving to theground with asl ow setting emul sified asphalt applied
uniformly at arate of 1.5+0.2 liters per square meter over the roving. Bury
upslope end of the roving 300 millimeters deep.

629.05 Cdlular Confinement Sysem.  Excavate to the depth of the cellular
confinement system, and smooth and compact the slope. Install thetop of the
sys